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World-Wide Electrification 


Electricity has demonstrated its success 
in railroad transportation. All existing 
electrifications point the way to greater 
accomplishments. 

The flexibility and utility of electric 
power is destined to be the controlling 
factor in the development of our country’s 
transportation requirements. 

Experience with this subject points to 
the necessity of careful and open-minded 
study of the particular installation for 
which the plans are being made. 

Recommendations of Westinghouse 
engineers are based on thorough study and 
analysis of the operating conditions. Into 
such studies are drawn not only railroad 


engineers familiar with the problem, but 
also the broad ability and experience of 
consulting engineers. 

Westinghouse engineers, the pioneersin 
high-voltage electrification in this country, 
coupled with the broad expericnce of the 
Baldwin Locomotive Company and The 
Westinghouse Air Brake Company, in- 
sure a most comprehensive solution of all 
electrification problems the world over. 

Baldwin-Westinghouse electric loco- 
motives are operating on most of the major 


electrifications in this country as well as 


in Sweden, Italy, France, Japan, Brazil, 
Cuba and other countries where their 
great value has been fully realized. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


Offices in all Principal Cities - 


: ' ELECTRIC LOCOMOTIVES, LINE 











Representatives Everywhere 
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Phantom Ships 


r HE prop la for driving the United 


nto ti col ruction of a bavy larger 


states 
and more 


he present world conditions demand 





t dt l tatements and positive mis 
7 whicl ot be too quickly nailed down and 
‘ ‘ Prominent an ig these has been the announce 
that Gre I n is building for Japan several 
! ‘ varsl greater than anything yet designed 
ihe ference vhich the ponsors for this untruth 
ping tl ( ress would draw, was the ob 
that England good faith in Stopping war- 
onstruction nd cutting down her navy was 
ble, siner e building of many big warships 
fi r a Japa vas tantamount, in the event of 
! ‘ tild them for herself 
fhe most interesting fact about this statement is 
tha bsolut intrue Great Britain has no 
m ry lliance with Japan, so far as this country is 
ned e | ted States having been expressly ex 
m i ip le enemy; and furthermore, Great 
britain not buiiding a single capital ship, either 
for | lf or any other power, This we have ascer 
tained through our London correspondent whom we 
ked miuk thorough investigation, He writes us 
that no capital ship of any kind is at present building 
‘ mpleting in the United Kingdom, either to British 
reign order: nor has the keel of a warship of any 
description been laid to foreign order since the armis 
tice He tells us that, after spending some time in in 
ve ing the rumor he found that the only grain 
ot t iy tl fact that the following contracts 
l been placed by the Japanese Government, namely: 
rder for some special curved armor for ships and 
for ne sets of Diesel engines for submarines from 
Vickers, Limited, and an order for armor-piercing shell 
from Hadtields, Limited This, he informs us, is the 
um total of work being executed in the United King- 
dom on behalf of the Japanese navy. 
In a erview h Captain S. Kobayashi, the Jap- 
anese Naval Attaché in London, he learned that there 
was practically no possibility of warship orders being 


fact that the Japanese 


owing to the 


hipyards were very short of work and were therefore 
most anxious to secure any orders which might be 
ivailable Hence, the Attaché thought that the Japa- 


nese Government would not contemplate placing orders 


for W 


hKteferring to certain critic 


a foreign country, 


irship in 
isms which have been made 


in regard to the departure of British airmen for Japan, 


our correspondent informs us that these men are going, 


not as a part of a special mission, but simply as private 
individuals They are nearly all ex-officers of the 
Royal Air Service, whom demobilization has left with- 
out b, and they are naturally eager to accept em- 
ployment in the flying line wherever it can be found. 

So much for this mare's nest, which is typical of 


altogether vicious and designedly mislead 


ia which is being prosecuted, not in the 


ing propagant 
interest of peace, but in the endeavor to stir up suspi 
clon between great peoples, whom the stress of the great 
war has br ght into relations of mutual confidence 
ind pect 


Measuring Impact Effects on Roads 


HE need for strengthening county bridges to 
withstand the impact of heavy vehicles was re 
cently discussed in these columns. The impor 
t e of the que n is equaled only by the neglect 


with which it has been treated Only of late years, 


indeed. has the magnitude of impact stresses begun to 


both by the road and bridge builder, 


be appreciated 
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and hence the report on this subject by the United 
States Bureau of Public Roads, which has just been 
made public, is very timely. The report deals with a 
series of experiments which has been carried on at 


Arlington, tear Washington, ID. C., for the two 
Although the complete deductions to be drawn 
from the tests have not been made, sufficient data have 


that the magnitude of the im- 


past 


years 


been developed to show 
pact of wheels upon the road surface is very closely 
related to the tire equipment. 

that 
passing thought to the question realized that there was 


Of course, any analytical mind gave even a 


a wide difference between the static pressure upon a 


roadway of the wheels of a motor truck when it was 
standing still and the impact effect, in the form of a 
succession of blows, when the same wheels were pass- 
It will sur- 
that if 

truck 


hour encounters an 


ing swiftly over a road of uneven surface, 
trucks to 
wheel of a 


prise many drivers of motor learn 


the solid-rubber-tired rear motor 


which is traveling at 16 miles an 
obstacle that stands only one inch above the roadway, 
it will strike a blow whose vertical effect will be seven 
that On the other hand, if 
used, the average impact 


times the load on wheel. 


pneumatic tires be is only 


from 1% to 1% times the wheel load. The moral of 
these results, as far as the truck is concerned, is to 
show the value of the pneumatic tire in reducing 


wracking effects on the machine itself. So far as the 
roadway is concerned, the tests, as thus far developed, 
preach the lesson of eternal vigilance in making quick 
repairs of any depression or breaks in the roadway; 
for it is obvious that as the depth of a hole is increased 
by the traflic, the impact effect will grow in proportion. 
Well might 
gress, deplore the fact that millions of dollars are ex 


President Harding, in his address to Con- 


pended in building good roads, and quickly lost again 
by neglecting to maintain these roads in good condition. 


Train Speeds and Track Costs 
PROPOS of the question of impact effects of 
motor-truck wheels on highways, we note that 
the American Railway Engineering Association 
has issued a report on the effect of increased speed in 
cost of track 
brought out that 
cost of maintaining the track of 0.5 per cent for each 


raising the maintenance, in which the 


fact is there is an increase in the 
increase of a mile per hour in the speed of freight trains. 

No doubt, it is popularly supposed that because the 
steel rails of a well-laid track present such a smooth, 
impact effects due to irregu- 
larities of surface are unknown. As a matter of fact, 
the average railroad track is not as perfectly true in 


even surface to the eye, 


is it would appear to be, and because of the 
in the ties and roadbed, 
are frequent relatively hard spots, which have 


surface 


varying degree of elasticity 
there 
the effect of inducing heavy vertical impacts from the 
loads of the train. Furthermore, 
there are the lateral impacts, due to the nosing of the 


concentrated wheel 
engine and cars and to the surging of the train on pass- 


ing around curves that are not of perfectly even 
curvature, 

In a general way it may be said that impact effects 
will vary as the square of the velocity, and hence will 
produce a wear of the 
track and materials 


necessary to keep the track up to a given standard, An 


proportional increase in the 


and the cost of the labor, tools 


unalysis as given in the Engineering News-Record, 
supposes an increase in the average speed of freight 
trains from 20 to 25 miles per hour over a road of 75 
The increase 
in maintenance expenses in such a case works out at 
about 2.4 per cent, which for freight service gives a 


rate of 0.5 per cent per mile per hour increase. 


per cent tangent and 25 per cent curves, 


Progress in Our Army Ordnance 
HE lessons of the Great War have been turned 
account by our Army Ordnance. The 
country will be glad to know that its ordnance 
experts have sifted out and translated into improved 
ordnance the war, and that they are pro- 
ducing new weapons which are superior—greatly su- 
perior—even to the fine weapons with which the war 
fought. Take for instance the famous French 
155 mm. mobile gun, which formed, with the 75 mm., 
the principal at the 
This is a justly famous weapon, designed by 


to good 


lessons of 


was 


artillery of our American army 
front 


the French, which contributed greatly to the success of 
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the Allies. The gun, which is of practically six inches 
caliber, has the wide angle of traverse of 60 degrees, 


and a maximum elevation of 35 degrees. At this eleva- 


tion, with a muzzle velocity of 2,380 feet per second, 
the shell was thrown to an extreme range of 17,700 
yards. The gun has a length of 38 calibers. Army 
Ordnance has produced, since the war, an improved 
15 mm. gun and carriage. The gun has been in- 


creased in length from 3S to 45 calibers, the muzzle 
velocity has gone up from 2,580 to 2,800 feet per see- 
ond, and the carriage has been so designed as to admit 
At this eleya- 
tion and velocity the maximum range is 26,000 yards, 


of a maximum elevation of 65 degrees. 


or about five miles greater than that of the French 
model of 1918. An S-inch howitzer carriage has also 


been designed, which at 65 degrees elevation gives a 
18,000 yards. It 
note that with the exception of the gun, whose weight 
has been ilfcreased from 8,800 to 9,200 pounds, there 
weight of the weapon, the 
weight of material in firing position having been re- 
to 24,000 pounds and the 
weight of the gun carriage and limber, complete, from 


maximum range of is gratifying to 


is a decrease in the new 


duced from 25,900) pounds 
29,400 pounds to 28,000 pounds, while the weight of the 
maximum load when traveling has been reduced from 
25,400 pounds to 17,000 pounds. Army Ordnance is to 
be congratulated upon these excellent results. 


In Justice to the Army Air Service 

HE American people have no wish to be un- 

just, and therefore they will welcome any oppor- 

tunity to correct an unjust charge. Frequently 
during the war, and since, we have heard the statement 
that the Government spent over a billion dollars for 
aircraft nothing to show for it.” Now, we 
have no intention to stand as apologists for the many 


and “had 


and serious mistakes which were made in our wartime 
aircraft effort. These mistakes are frankly acknowl 
edged by the authorities themselves; but the statement 
that we spent a billion dollars for nothing is doubly 
untrue; first, because the actual expenditure during 
the war in our aeronautical 
$598,090,781; and secondly, because for that money we 


endeavor was exactly 
secured nearly 20,000 machines, trained a great army 
of fliers, and placed a large force both of machines and 
men in the war zone before the signing of the armistice. 

These facts have been compiled by the Aviation and 
lircraft Journal from the official report of the Liquida- 
tion Division of the United States Air Service, and are 
published in the issue of April 18th. The Liquidation 
Report that the actual amounts appropriated 
for the Army Air Service during the war aggregated 
$1,687,054,758. From this total amount, there were re- 
voked by Congress sums aggregating $487,000,000, so 
that the net amount available for expenditure by the 
War Department was $1,200,054,758. It is now re- 
vealed that out of the amount available for expenditure, 
no less a sum than $582,564,781 has been returned to 
the United States Treasury. So much for the “wasted 
billion dollars.” 

Now, as to the actual production and work accom- 
plished. In round numbers the amount spent for army 
airplanes in the United States was 114 million dollars, 
for which the Government received 13,894 American- 
built airplanes. The Government spent abroad the 
sum of 139 million dollars for training and for the 
purchase of airplanes, engines, construction of canton- 
ments and and received, among 
other equipment, 5,198 complete airplanes, making @ 
total of 19,092 airplanes produced in the United States 
in a period of 21 months, which exceeds the production 
of any other country for a like period, At the signing 
ot the armistice, in addition to the 5,198 airplanes 
purchased abroad, 2,091 American-built seaplanes had 
been shipped to France, and 1,040 were either at points 
of embarkation or were in transit. Of these, 1,444 had 
been actually received in France, of which 667 Ameri- 
can-made machines were in service at the front. 

Let us be fair. We started the war with nothing. 
We had to create three times; an airplane industry, @ 
fleet of airplanes, and a force of trained pilots, At the 
armistice we had a huge well-organized industry; 
nearly 20,000 airplanes; and a whole army of carefully 
selected and thoroughly trained fliers. The novelty and 
magnitude of the task and the speed with which it 
was accomplished render the total cost of 590 million 
dollars not unreasonabl», 


shows 


production centers, 
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Engineering 


A Long Aerial Tramway.—Contract for an aerial 
tramway from the Premier mine in British Columbia to 
tidewater has been awarded to a Spokane company. 
The line will be nearly twelve miles long, with a drop 
of about 120 feet to the mile. The tram line, bunkers, 
and unloading devices will cost a quarter of a million 
dollars. 

Ocean Sewage Disposal.—The State Department of 
Health of New Jersey has been conducting a serious 
investigation to determine the effect that the discharge 
of sewage into the ocean has upon the quality of water 
at bathing beaches. The results indicate that effluent 
travels approximately parallel to the shore, and in a 
yery narrow stream; that the ocean water rapidly di- 
lutes or oxidizes the effluent; that the surface film of 
effuent ultimately reaches the surf but only after such 
great dilution that it is of a higher bacterial standard 
than surf water where there are numerous bathers 

Concreting a Railroad Tunnel.—The Canadian Pa- 
cific Railway is concreting the five-mile Connaught 
Tunnel near Glacier, British Columbia. This tunnel 
is through solid rock and although this material would 
be supposed to be of the most lasting character, a lin- 
ing of concrete is being placed against the rock to make 
assurance doubly sure for a clear and safe roadway 
for the trains. This difficult work is being done without 
interference to the operation of traftic, The smoke from 
the trains is blown out of the tunnel by giant fans set 
in motion after a train passes, and it only takes a few 
moments to clear the air the entire length of the 
tunnel 

Facing Buildings with Pottery.—In a recent lecture 
before an English gathering Prof. Beresford Pite dis- 
eussed the possibilities of ceramic products in the 
dothing of reinforced concrete skeleton buildings. Un 
like many architects who regard traditional practice as 
something quite sacred, Professor Vite would throw the 
conventions of the past to the winds in order to 
meet modern developments While admitting the 
structural advantages of reinforced concrete, he is not 
an admirer of concrete as a material for exterior sur 
faces, and advocates the clothing of the structural 
skeleton with “a garment of permanent, effective, beau 
tiful, ceramic color, unlimited in its variety and worth,” 

Road Construction in China.—The Central Govern- 
ment of China is evincing considerable interest in road 
building, and the Ministry of the Interior, which has 
charge of highway projects in conjunction with provin- 
cial officials, is said to have prepared a bill concerning 
highway development for presentation to the new 
Parliament, which is expected to meet in Peking at 
an early date. Considerable road construction is being 
conducted in connection with the famine relief work 
whereby the recipients of relief are enabled to render 
compensation for the food furnished them and thus 
contribute to the permanent betterment of China’s trans 
portation facilities, which wili tend to minimize such 
catastrophes in the future. 


A Mold for Measuring Rail Wear.—The old-fash- 
ioned method of ascertaining the extent to which a rail 
has been worn under traflic by taking it out of the road 
and weighing it, is now superseded by taking a mold 
of the rail and calculating the weight from a tracing 
of the cast. The first material used for this purpose 
was plaster of paris, but this was found to be un- 
satisfactory owing to its irregular contraction. A 
British engineer has now introduced the use of plasti 
cine, according to Engineer, for the making of the 
mold, and has patented a simple form of nut-cracker 
apparatus for rapidly taking rail molds in plasticine 
The mold is placed with a piece of sensitized paper be- 
hind it in a printing frame and the area of the photo- 
graph produced is taken out with a planimeter, and the 
weight of the rail calculated. 


Pre-cast Concrete Roads. — Owing to the impos- 
sibility of finding suitable aggregates, or even the 
provision of the necessary water for concrete-making, 
along the route taken by a new high road under ¢con- 
struction from Casper to Salt-Creek, Wyoming, it has 
been necessary to establish a casting plant at Casper, 
where these are available, and to transport the finished 
slabs a considerable distance before laying, says the 
Technical Review. About six miles have already been 
covered with slabs 16 feet wide and of an average 
thickness of 614 inches; and if the scheme proves gen- 
erally successful, a further 40 miles will be laid to 
form a roadway of a present width of 9 feet. The slabs 
are of reinforced concrete, the purpose of the reinforce- 
ment being merely to strengthen the slab for the 
purpose of lifting and 1} if to site. The finished 
Slabs weigh 6,300 Ibs. ea are cured for 30 days 
under proper conditions, 
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Science 

Dolphin Steak a la Russe.—The use of the flesh of 
dolphins for human food has proved successful. <A 
Moscow despatch reports that steps are being taken 
to establish a dolphin fishing industry. 

Helium for Divers.—The suggestion is put forward 
by the Chemical Trades Journal that if a mixture of 
helium and oxygen were supplied to divers it might 
considerably lengthen the time they could remain un 
der water, on account of the increased rate of expul- 
sion of carbon dioxide from the lungs which would be 
produced, 

A Huge Emerald.—An uncut emerald weighing 630 
carats has recently been brought to this country for 
dividing and cutting, as of course it would not be 
marketable in its present form. There are larger 
emeralds in existence; one in Bogota weighs 1,000 car- 
ats, and one of the Russian crown jewels, before their 
dispersion, weighed 6% pounds. 

The Zoo and the Aquarium Top the List.—The New 
York Zoological Park, referred to by the vulgar as the 
“Bronx Zoo” very much to the Director's ire, had 2,150,- 
177 visitors during 1920 and the more conveniently sit 
uated Aquarium at the Battery had 1,994,548 visitors 
This is the largest popular following of any organiza 
tion in the world for the New York Zoological Society 
operates both enterprises, 

Raising the “Yak” in Alaska.—The “yak”, or woolly 
ox of Thibet, is soon to be transplanted into Alaska and 
the Canadian northwest by Dawson men. For centuries 
the yak has been domesticated by man and its haunts 
are the snowy highlands of Thibet, 20,000 feet above the 
sea. Its native food is coarse wiry grass, but it will 
eat anything that cattle will. In size it compares fa 
vorably with range cattle—1,000 to 1200 pounds, The 
meat is as delicious as beef, and the wool and hide are 
valuable. 

Reindeer Meat for All.—Reindeer meat is one of 
the solutions of the ever-present beef, lamb, mutton and 
pork problem, Reindeer are multiplying much fastet 
than the needs of Alaska require. A company has es- 
tablished a plant at Nome for handling twelve thou 
sand carcasses a year, ‘The meat can be sold profitably 
even though the freight rate is $140 a ton to Minneapo 
lis. The dressed carcass weighs about 150 pounds, but 
this could be increased to 500 pounds by crossbreed 
ing with the caribou, a heavier animal. 


Bulgarian Surgeons Adopt Stone Age Methods.— 
Stone Age tools are being used in Bulgarian hospitals 
to perform surgical operations. In the absence of any 
steel instruments whatever with which to operate, the 
Russian surgeons in charge have taken a leaf from 
the book of their prehistoric ancestors, and have used 
chipped flints. Moreover a freshly chipped flint has an 
excellent cutting edge and possesses perfect immunity 
from infection. So crude but thoroughly septic opera: 
tions are being performed with flint Knives. 

Summer Furs Exterminating Animal Life. — Prof. 
Osborn has made a plea for women to cease Wearing so- 
called “summer furs.” He suid wild animals are being 
destroyed so rapidly that in thirty years there will be 
practically none left and the next generation will have 
to go to a zoological park or look at paintings or 
photographs for a knowledge of wild animals. Pro 
fessor Osborn is an exceedingly careful writer and 
speaker and his warning is amply justified, the sense 
less wearing of furs in summer should be abandoned. 

Trying to Save the Elk.—The elk are in danger of 
extermination, 10,000 head supposed to be in the Yellow- 
stone having disappeared, This seems to be caused 
by cattle men grazing their herds on areas formerly 
occupied by the elk, which perish in great numbers 
when they find their old pastures denuded. Ranchmen 
in many cases have fed them hay out of pity and the 
Federal authorities have bought and stored hay in the 
hope of preserving the breed. Cattle men are not 
much interested by these splendid examples of animal 
life so that the Government should do something on 
a large scale to preserve them 

Alloy Research.— The National Research Council 
Announces that an Alloys Research Association has been 
formed, the primary object of which is to furnish “An 
informational service concerned with metals and their 
alloys.” It proposes to supply, to those applying for 
it, information as to current literature, discoveries, 
ete., and references and abstracts of all known infor 
mation upon a given subject. This is of interest to 
mineralogists and crystallographers because many of 
the properties of metals are related to their crystal 
structure (although this is not mentioned in a list of 
over 40 properties and phenomena which the Associa- 
tion has tabulated as important). 
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Electricity 

National Electrical Safety Code.—Handbook No. 3 
of the Bureau of Standards has recently been published 
and may be obtained from the Superintendent of Docu 
ments, price 40 cents. This new edition is a book of 
pocket size and the discussion of the rules has been 
segregated in a separate volume, which will appear 
later as Handbook No. 4 


Telephoning 5,700 Miles. — Another technical 
triumph for the engineers of the American Telephone 
and Telegraph Company was scored on April 11th last 
when President Harding of the United States and 
President Menocal of Cuba formally opened telephonic 
communication between Cuba and Washington, and im 


mediately afterward messages were sent from the Cata 
lina Islands, off the coast of California, to the Cuban 
President at Havana, a distance of 5,700 miles. The 


radio telephone, land lines and cables were used to 
span the intervening distance 


Fused Silica Valves for Radio.—From the Englis! 
Klectrician we learn that considerable progress 
being made in the construction of “valves 
large outputs by H. M. Signal School, at Portsmoutl 





Patents have been taken out by the Admiralty for th: 
construction of vacuum tubes in fused silica which ha 
made possible the handling of larger outpni it 

believed that considerable ranges have already been 
effected with silica valves, and that ther eems 

doubt that if the present progress is maintained th 
silica valve may ultimately supply the be solution to 


high power stations 


A Telephone Receiver of the high resistance type 
may be used for testing high voltage insulator while 
the line is in service, according to an authe y 
n Llectrical Review his test sect ma ne 
using pin-type insulators, as it is of le thine itl 
suspension-type insulators One terminal of thy 
phone circuit is mounted on an exploring rod and ma 
be brought near to, or actually in contact with, the 
transmission-line pole at a considerable heig } 
the ground, The other terminal is grounde: If th 
are leakage alternating currents of appreci nag 
tude flowing in the pole a peculiar crackli 
heard in the telephone receiver, but if all the insulator 
are in good condition nothing but a musica m WwW 


he heard 


Improved Beads for Insulation.—In certain installa 


tions, such as radio equipment, are lamp wiring, and 
laboratory apparatus, it is often necessary to resort 

heads for insulating bare wires, Heretofore the beads 
have been of a plain design, with rounded ends, result 
ing in a rigid covering which prevented the covered 
wire from being bent as desired, or left bared ctions 
of the wire between the beads because fewer beads had 


to be strung in order to allow for bending An English 


concern has recently introduced a new type of bead 
Which is rounded at one end and hollowed it at the 
other, thus permitting of one bead fitting into the hol 
low of the next bead. These beads permit of coverins 
a wire for its full length, vet do not interfere with the 


bending of said wire, 


Testing Porcelain Insulators for Cracking. — Elec- 


trical puncture may be what puts a particular unit of 
u transmission line out of service, but this is not due 
directly to an excessive voltage gradient the ma 


terial of the insulator. It is frequently brought about 
by the unequal expansion of the hardware and the 


porcelain to which it cemented, whi levelops 
small cracks and starts the trouble The porcelait 
itself should be of a kind which will resist sudden 
changes of temperature It now manufa red te 
withstand alternate immersion 1 boiling and freezing 
water without developing cracks, and por " odies 
have actually been made which can stand being brought 
to a red heat and then plunged into ice water, without 
developing cracks 

The Are System in Radio.—Advocates of the are 
system of radio communication claim 
the best method for unfailing, regular commu itior 
by radio over long distances Genet f 
waves, the are system hus all the ad ime { May 
Inum power input to a given aerial ‘ ng 
cheaper and smaller aerial system tf we 4 
transmit over-a given distance, or increase of range of 
an existing station by substitution in place of a damped 
wave generator (Greater selectivity in recept 
consequent greater freedom from interferen ind at 
mospherics, thus rendering the service - i 
interruption Heterodyne reception, giving ved 
signal strength and choice of audio-free 
the operator with still further freedom from rruy 
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The Canadian carbonizing and briqueting plant no 


American Lignite Coals 





Suilding at Bienfait, Sask., in the heart of the lignite district 


Canada Blazes the Way to Put Them on a Par with Anthracite 


C ANADA’S fuel problem has brought about action 


n the part of the Dominion Government that is 
no less important to us than it is prospectively to our 
northern aeighbors fhe work of the Lignite Utiliza 
tion Board of Canada will shortly bear fruit through 
the curbonizing and briqueting plant now rapidly near 
ing completion near Bienfait in the Province of Sas- 
katchewan, jus aeross the boundary line of North 

stablishment is designed to have an an 


Dakota Ihe 
nual capacity 30,000 tons of lignite briquets, costing, 
loaded on curs, about $7.50 a ton at the works. Each 
ton of this fucl, as amply demonstrated, will have, 
when burned in the domestic furnace, substantially the 
heating value of an equivalent unit of anthracite coal. 
lwo tons of lignite will make a ton of briquets 

While the fuel resources of Canada are both great 
and varied, their geographical distribution unfortu 
nately leaves a vast region, lying between the bitumi 
nous coal deposits in the neighborhood of the Atlantic 
Coast and the lignite beds of Saskatchewan, destitute 
of natural fuels suve such as peat and 
wood The coalless industrial districts 


By Robert G. Skerrett 


means by which to briquet the higher-grade lignites of 
Alberta. 

At the very start, the Lignite Utilization Board 
availed itself of all information obtainable in the 
United States and in Europe, and then bent its ener- 
gies to dealing with the circumstances immediately 
confronting them, seeking the while to employ to ad- 
vantage any domestic media that would be likely to 
keep down the briqueting cost. After the examination 
of a large number of sampies of Saskatchewan lignites, 
the average composition was found to be as follows: 


Moisture ee re 26.13 
Volatile hydrocarbons. .....ccecccccccecs 28.11 
PEE CAGOO oon ci dec ascnsccedes ened cae 
PE Savina eh ee obese cw heeds eae ah onl 6.86 
oo _—e CCA aes Kb Se CHAD eS 0.74 


The mean of the products of carbonization of a ton 
of these lignites was: 


14) to 450 British thermal units to the cubic foot. 

According to the Report of the Canadian Research 
Council, there is more gas in a ton of lignite than would 
be required to carbonize another ton of the raw ma- 
terial. Assuming that it takes 6,000 feet of gas to car- 
bonize a ton of lignite, each ton undergoing treatment 
would then supply an excess of 4,000 cubic feet which 
could be used for other purposes, among these the gen- 
eration of power. Inasmuch as the average gas engine 
consumes 10,000 B.t.u.’s per hour per horsepower, 4,000 
cubie feet of the gas would supply motive energy for 
160 horsepower-hours. The ammonia by-product of the 
carbonizing process can be made available as a fer- 
tilizer, for use in refrigeration, or as an ingredient in 
the manufacture of explosives; while the oils and tars, 
resulting from the distillation of the lignite, have many 
fields of application. The Lignite Utilization Board, 
however has centered its efforts upon developing a sat- 
isfactory briqueted fuel primarily for domestic con- 
sumption, The Canadian authorities have watched with 
alarm the steady upward trend of the 
price of coal obtained from this country, 








} 


of Quebec. and Ontario are in this unfa 


vored area, and, accordingly, these prov 


inces, together with Manitoba, must in the N a recent issue, Mr. Skerrett told us something 
main obtain their coal from the United coals of Germany and the success with which they 
Stutes rhis situation has not unreason 


ably been viewed by the Dominion Govern 
ment as “an industrial menace and a na 
tional problem,” hence the steps that have 
been taken to turn the native lignites 
, 


into a really efficient fuel 








in a manner that puts them right on a par with anthracite. 
something fascinating in this idea of taking deposits that if left to them- 
selves would become hard coal a few million years from now, and in a 
fem hours converting them into the fuel equivalent of hard coal. 
sense the processes of geologic ages are accelerated so that they are 
brought to their conclusion in hours or even minutes. 


about the brown 
are being utilized the exporting of anthracite. 


There is 


And now we learn 
that what has been done in Germany is being done in Canada and may 


and they sensibly are seeking to antici- 
pate the day when the United States will, 
in all likelihood, place an embargo upon 
As they 
figure it, the cost of lignite briquets will 
drop with greater production, and the use 
of that fuel will widen directly in propor- 
tion to the volume of output. 

Ina The plant at Bienfait is the climax of 
carbonization experiments which have 
passed successively through small-scale 
laboratory tests, large-scale laboratory 
tests, and semi-commercial tests; and 


be done in the United States, with the enormous deposits of low-grade thus the Fuel Utilization Board has 
coal existing in the great Northwest—THE EbiTor. 


reached the conclusions which have war- 
ranted the Provincial Governments of 
Manitoba and Saskatchewan and the Do- 














Up to now, the fuel question in western 
Canada and narticnlarly in Saskatche 
wan has bristled with physical and eco 
nomic diffieulti Into that region there 
has gone annually in normal times, from 
the anthracite mine of Pennsylvania, 
quite 500,000 tons of coal, representing to 
the consumers an outlay of about $6,000 
(hM) In addition to this fuel, so it seems, 
householders have used large quantities of the native 
owing to its cheapness: but the stuff is dirty, 
breaks up easily, and disintegrates quickly In short, 
is objectionable in use, and relatively low in heat 
Wikk Vulile 
However. underlying the Province of Saskatchewan 
and reaching southward into Montana, Wyoming, and 
the Dakots are immense deposits of poor lignites 





These beds cover more than 13,000 square miles, and 
are estimated to hold 59.812,000,000 tons of the fuel. 
he lower seam of these lignites is deemed commercially 


the more important, for it attains a thickness of eight 


feet. vielding 11.000 tons an acre, or substantially 
1M fons to the quare mile setter lignites 
and hituminous coals occur in Alberta; but for eco 
nomic reasor the Canadian authorities very sensibly 


zet themselves the task of finding a process by which 
the Saskatchewar gnites could be made nearly com 
parable with anthracite realizing that if they 
achieved this they would incidentally have at hand the 


Pa eee eer re. 10,000 cubie feet 
Oil or tar, waterfree ....... 15 gallons 
Ammoniacal liquor ......... 65 gallons 
GARE ROME occ n ve cnds wens 955 pounds 


Experience has shown that lignite carbonizes much 
more readily than bituminous coal. This confirms the 
investigations of our own Bureau of Mines, which dis- 
covered that lignite does not coke in the sense that 
bituminous coal cokes, but crumbles on being carbon- 
ized This action facilitates a continuous and a 
comparatively inexpensive distilling process, and ob- 
viates the laborious and costly charging and drawing 
of retorts as practised in coal-gas plants. Further, lig- 
nite parts with its volatile content more readily than 
is the ease with bituminous coal. The most rapid 
evolution of gas takes place at the comparatively low 
temperatures of from 700 to 900 degrees Fahrenheit: 
and substantially all of the gas is released when 1,000 
degrees is reached, The gas has a heating value of 


minion of Canada in appropriating a to- 

tal of $400,000, of which fully $370,000 

will be expended in rearing and equipping the works. 
This is a tidy sum, but the outlay will soon justify 
itself. With the briquets bringing $7.50 a ton at the 
factory, the transportational charge amounting to $1.50 
within a radius of 150 miles, and allowing another 
$1.50 for a dealer's profit and cost of delivery, the ulti- 
mate consumer would then pay but $10.50 a ton as 
against something like $15 now asked in that region for 
Pennsylvania anthracite. This represents a potential 
saving of certainly $4 a ton: and with a plant output 
ot 30,000 tons yearly, the householders would be the 
better off each twelvemonth by $120,000. Further, 
viewing the matter from its broader economic aspect, 
the Dominion would keep within its boundaries annu- 
ally $450,000, while laying the foundation for a do- 
mestic business susceptible of tremendous expansion. 
Much like the brown coal of Germany, the lignite of 
Saskatchewan is so deficient in inherent binding ma- 
terial that a briquet made without the addition of a 

(Continued on page 355) 
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Recruits for the World’s Biggest 
Fish Show 
By James Anderson 


O one thinks of visiting New York 
N without taking in the Aquarium, and 
these visitors can testify to the fact that 
the unique job of acquainting Americans 
with the fish that swim in the waters of 
the new world is well done. But the 
question naturally arises in the minds of 
the six thousand-odd persons, from all 
parts of the world, who daily go there to 
pay their respects to Mr. Fish—how are 
the multitude of living specimens pro- 
cured ? 

This is an important feature of the 
business of the Aquarium, not only con- 
stantly to put on what is positively the 
greatest fish exhibit on earth, but to 
recruit the cast of performers in the 
show. Devious means of procuring the 








What Happens to Ground Water 
and Why 
By S. R. Winters 
nN a thief in the night, the water supply 


of irrigation canals is abserbed and 
robbed by the soil which is necessarily 
given quarters in the conveying channels 
and impounding reservoirs of the arid re 
gion of the West. Capillary action is the 
force in operation which is credited with 
appropriating water not accounted for 
by direct percolation and evaporation. 
The irrigation engineer has heretofore 
found scant information on the subject; 
hence the value of a series of experiments 
recently conducted by the Drainage Divi 
sion, United States Bureau of Publie 
Roads, under the direction of the senior 
irrigation engineer of its Berkeley, Cal., 
laboratory. 
What is the significance of capillarity 








specimens have been tried, including ex- 
change and purchase, but the best method 
has only recently been put into effect. 

Realizing that its collection, great as it 
is, is by no means complete and that there are still 
just as many interesting, rare, curious, and freak fish 
in the sea as ever were caught or displayed in the 
Aquarium, its management has gone into the sport of 
fishing on a larger scale than ever before. The Aqua- 
rium is now equipped with its own fishing boat, which 
shoves off once a week from its New York dock and 
returns loaded down with thousands of additional 
specimens of the finny clan. 

This supp'y ship, christened “The Seahorse,” is 
unique ameng fishing craft. Instead of going out to 
catch fish for food, with hook and line, it hunts them 
in nets; and the greatest possible care is taken noi 
to injure the catch but to keep them alive and well. 
To do this the “Seahorse” is separated amidships by 
water-tight bulkheads from the fore and after sections. 
The middle section is similar to a well, and is provided 
with a constant change of sea water through many 
holes bored in the hull, The well is 11 by 10 feet at 
the bottom, of such goodly size that the fishermen are 
enabled to land alive in New York anything which they 
may catch. 

The “Seahorse” is not a big boat as fishcraft go, 
being only thirty-five feet in length over all; but she is 
thoroughly seaworthy and most scientifically arranged. 
For power she uses a two-cylinder, four-cycle Frisbie 
engine, and in case this should break down, she is 
equipped with a suit of sails. 

This boat has been in operation only since June but 
has already proved its value, having been the medium 
of bringing additional hundreds of the finny tribe into 
the tanks of New York's gigantic fish show. Already 
she has made about twenty trips to sea, returning with 
a total of about 18,000 fish. The trips are made about 
once a week and each jaunt is of approximately 
twenty-four hours’ diversion, the boat going quite a 
distance out past the fishing banks, the mecca for 
fishermen from the metropolis. On its autumnal 
trips it has been able to get more interesting and val- 
uable specimens than was possible early in the summer 


The rate at which moisture advances through the sand in this inclined trough 
indicates the speed at which capillary action robs the irrigation 


ditch of its water 


due to the fact that during the latter part of August 
and early September many edd specimens of the finny 
tribe come northward from tropical seas. 

Ponder for a moment, you amateur wielders of the 
rod, and think of this day’s catch of the crew of the 
“Seashore”: 1 cow-nosed ray, 9 dogfish, 20 weakfish, 40 
puffers, 4 daylight flounders, 3 sea robins, 3 blackfish, 
10 young mackerel, 20 spots, 12 crockers, 11 fluke, 2 
bluefish, 1 sand shark, 2 lobsters, 20 roa@k crabs, and 6 
king crabs. Many of them are of course ordinary, 
but the “Seahorse” has just started; and what bait 
slinger would not be satisfied with such a catch? 

The Aquarium has put is own fishermen to work at 
a most opportune time as due to various reasons it is 
now dependent almost entirely on the boat for addi- 
tional members to the cast of the great fish show. 
This has come about because neither railroads nor 
steamships have, due to freight congestion, found it 
possible to stock its tanks with new fish as in other 
years. Also many of the boats which formerly brought 
fish to the Aquarium have experienced trouble in the 
matter of hiring help and have consequently quit 
fishing. But with the aid of the “Seahorse” the stock 
of the tanks has been repleted to such an extent that 
the Aquarium has just been enabled to exchange some 
rare and choice specimens with the Boston, Philadel- 
phia, and Detroit Aquaria, which were badly in need 
of them. 

Among those freaks now present in the Aquarium 
tanks, thanks to the work of the “Seahorse,” may be 
mentioned the puffer fish, well named because upside 
down or right side up he can relax to normal or blow 
himself up to four times his natural size. Then there 
are the shark suckers, very odd chaps that somewhat 
resemble a flotilla of submarines in dead storage. 
They take their imprisonment on indeterminate sen- 
tence philosophically. 

The prickly ray, a somewhat angular freakish speci- 
men of the deep, must not be overlooked, as he has 

(Continued on page 357) 


as an agency in stealing water from irri 
gation works, does it play a conspicuons 
part in distributing, within the soil, mois 
ture applied in irrigation, and whether i 
conspires with plant growth along the canal bank in 
consuming water designed for producing crop wealth 
on arid lands—these and similar questions prompted 
the scientific study which required special apparatus 
Duration and frequency in the distribution of harnessed 
water constitute an uncertain equation of constant 
concern to the irrigator. Uniform distribution of water 
and the maintenance thereof cannot be ignored if dry 
lands are to be transformed into crop-producing areas. 
Likewise economy in the application of water is a fac 
tor when even the offerings of the clouds are not to 
be had for the asking. Obviously, the capillary move 
ment of soil moisture is not foreign to the proper con 
struction and operation of conveying channels and im 
pounding reservoirs—avenues for the economical appli 
cation of water to the fields, 

The tests were pronounced in their conclusions that 
the movement of moisture by capillary action is much 
slower and not so extensive in the absence of free 
water as in the presence of the latter. Gravity plays a 
conspicuous role in the capillary movement of mois 
ture when wet and dry soils come into contact. The 
force of capillary attraction is greater in a horizontal 
direction than the upward tendency in vertical boxes, 
but not so great as the downward movement if the 
variation in movement of moisture in the several test 
boxes, as representing the upward, downward and 
horizontal positions, is primarily attributable to grav 
ity, the conclusion of the government irrigation engi 
neer is that Newton's law is the outstanding influence 
in the capillary distribution of soil moisture. 

The rate of movement of moisture, as sketched on a 
diagram, shows its progress in the lighter soils is 
more rapid for the first few hours and then slackens 
its pace more quickly than with the heavy soils. The 
heavier soils maintained a more uniform variation than 
the lighter soils throughout the experiment. The ligh* 
Idaho land, for example, evidenced a vuriation of 
nearly 250 per cent in the total distance moved during 
(Continued on page 357) 




















jLeft: Genera’ view of the vessel, which measures only 35 feet long, over all. Right: Removing specimens from the tanks aboard the “Seahorse,” to be conveyed to the aquarium 
The “Seahorse,” craft with which the New York Aquarium conducts its search for fresh material 
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The Vest-Pocket Automobile 


European Super-Flivvers that Are Designed to Get 75 Miles, or More. Out of a Gallon of Gas 


























rN to be the smallest, lightest and cheapest 
: | i thing of its sort in the world. The 
inakers, of course, claim that it is the 
smallest, ete. automobile in the world: 
but we refrain from repeating this Gaim 
verbatim through doubt as to where the 
; nutomobile ends and the cycle-car begins, 
In any event, it is driven by an engine 
’ that is strictly of motorcycle type: and 
the whole outtit, engine and all, weighs no 
fe more than 150) pounds lis price of 79 
us guineas compares favorably with the 
| ‘ usual cost of small cars of European man- 
ufacture, though in this country it eould 
hardiy compete with the standard 516 
dollar variety Its fuel consumption is 
vw not stated, but undoubtedly it will go 7% 
miles on a gallon, if not more 

Another British design of much ingen 
ious novelty is the apparatus of our see 
ond photograph, with its strong suggestion 
—— : of the lines of the wheeled invalid’s chair, 
. One of the lightest of the British attempts to compromise between the Here the driver and his passenger are 
automobile and the motor bike ac ‘ommodated out in the open air, rather 
; ‘aan being given a place actually in the 
So thi ghont Europe we find a con machine, which licks a body altogethe No details ot 
y - ts ‘ rt , t « e market a <trument of ts performance or weight are vouchsafed: but it will 
eejeral terms. combine the fuel « noted that like most of the breed, it goes in for 
‘ | @ 1 abilitv. of e economy as Well as low fuel Consumption This 
urse is very fine in buying the machine new: but 
rene maby « vevances that Wwe in easily imagine circumstances under which it 
would be utterly impossible to replace a 
sod-up shee of such bizarre dimensions 
ven in this country, users of the less 
usual small cars taking tires ZS by 3 or 
other odd sizes are sometimes rather 
badly up against this proposition But if 
the problem were to be selved by the 
‘ urchase with the car of enough spares to 
guard against emergency, and by the cer 
tainty that the manufacturer of the car 
was a permanent institution and would 
net blow up early next week, the main 
disadvantage of this style of conveyanee, 

as we see it, would be eliminated 
rhe three-wheel feature is almost uni- 
\ rsal in these light cars that look te 
ward a greatly increased gasoline mileage, 
aud for the most obvious of reasons, Even 
when the vehicle attains a quite ambi 
oY ous size, it continues to go on three sup 
ports, though opinion seems about equally 
divided whether the single wheel should 
e in front or at the rear A German 
r model in which the former alternative is 
vuln selected enjoys the rare merit, according 
Another English model built along somewhat novel lines to the gentlemen interested in its sale, 
, of taking the street corners at full speed 
"T re ribed in we have een is the one which we illustrate first Without danger It is not specified whether it rolls 
eh pints t It is of British make. and is hardly an automobile at about them on two wheels like a bicycle, or whether its 
‘ , thing ad not come ill, being rather distinetly a motorevele in all respects lightness enables it to fly around them or to jump 
‘ ‘ vhen t vner of a save those of wheel arrangement and chassis lines. It over them: so there seems to be a certain degree of 
ev, - ver b f neient trictly a one-passenger affair, as are a good many won sequitur about this claim, which however we re 
sas to of the vehicl f the itest vintage: and it is claimed peat for whatever merit it may have. Perhaps the 
ns of most noticeable feature in the photograph 
ged fo - - . = ut is the obvious fact that if anything goes 
, ' ‘ . wrong with the controls, the driver will 
not have to lift the hood to find out 
- 4 os where the trouble lies. We opine that if 


this machine were to become general, the 
degree to which the machinery-strack 
small boy could stand on the curb and 
watch the internal workings function @ 
the passing cars would soon lead, to a 
generation of natural-born garage me 
chanics. Seriously, however, we want te 
suggest that some of our American man 
facturers, without at all copying the ee 
centric lines of this goose-neck affair. 
might well emulate it with regard to ac 
cessibility of some of the major parts 
that require frequent adjustment, like 
well, to be disagreeably specific, like the 
timer We are quite certain that the 
driver of our picture will not have to tear 
down any radiator to find whether the 
failure of his machine to develop a spark 
is due to commutator trouble 

Doubtless the most auto-like of all the 
machines which we show is that at the 
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car 
Lon- 
car, Mr. 


second page, Which is a 
Mr. Angus 
ordinary cycle 
that under the disguise of 
ind other home-made “im- 
(the quotes are his) we will 
iis: but are not at all sure 
that we should, At the time of sending us 
the photograph. in December, Mr. 
nad operated the machine for nine or ten 


top of out 


reconstructed by Love, of 


don, from an 
Love asstiines 


blind 


proveme hits 


roller 


recognize we 


Love 


months, covering several thousand miles 
with two up plus luggage—which for the 
provincia American may be translated as 


that the car as il 


and oil 


baggage. He tells us 
justrated, with fuel 
light, weighs 500 pounds. 
the pounds it 
respectable showing 


types It 


electric 
for 


very 


and 
We think 
makes a 
the first of 
is driven by an 8S 


extra Sov 
beside 


our pit tured 








if these appurtenances to life on 
had decently 


trailer of 


been stowed aw 


some sort 
Long Hollow Steel Bars 
1 unique character 


4 order of ¢ 
re been placed in Sheffield for 160° hoi 


low each 


in t 


steel bars, measuring 62 feet 


diameter, to be sed 
They are by far 


inches in 
as rock-boring drills 
the drills 
purpose, as the length of 
hitherto rolled has 


long by 


made for such a 


the 


largest ever 
hollow 


averaged from 10) feet 








horsepower twin-eylinder air-cooled en 
gine—the features of two cylinders and 
air cooling being quite general among the 
machines Which we are describing The transmission 
is by chain to a three-speed gear-box and thence by a 
one-inch rubber belt to the solid rear axle It will 
speed up to 45 or 50 miles per hour on the level, and 


it will of course hold its own with anything on the hills. 
The fuel consumption is about 6S to 72 miles per gallon 
gasoline or 75 to SO with The 


fellows in 


with benzol, car is 
rather superior, its 


of the springing and in the general com 


apparently, to most of 


the excellence 





fort which it affords. Mr. Love states that he did a 
run of 235 miles from London to North Devon in one 
day, using up 18 hours of time including stops for 
meals, and gallons of fuel He considers that this 
ought to “give the designer of the conventional auto 


to think.” and with fuel at 75 cents a 


The car, 


mobile furiously 


gallon we should suppose it might in its pres 


ent state as we understand it. cost him 165 pounds 
Incidentally if everybody who takes occasion to show 
us one of these things would tell us about it as fully 


has done, we should consider that the 


as Mr. Love 


world was getting better 
Strongly along bath tub lines is the German electric 


next A curious feature of this 


steering 


which we illustrate 
machine is that the 
that it describes a graceful circle 


column is adjustable, so 


about the person who 


is getting aboard, instead of forcing him to climb 
over, around and under it We have ridden in reg 
ular automobiles where something of the sort would 


be an improvement This machine weighs 300 pounds 


and takes a load of 200 pounds additional without pro 


test. It travels at a speed of from to 25 miles per 
hour, indicating that it could not be driven on Ameri 
can roads without the certainty of getting run over 


It goes }0 kilometers (30 miles) on one charging of the 
battery--we should suppose that with slight additional 
permanent weight this showing might be materially im 
It develops one-half horsepower at 8S volts and 
rather similar to the 
illustrated in 


proved 
200 amperes It seems to be 
“Electrisches Kleinautomobil” 
these columns 

A Swiss motorized tricycle which it is diffieult to ac 
cept as more than a is the next item on the list of 
near-automobiles. The most surprising feature of this 
one is its low weight of 32 pounds. It is 
that it will develop a brand new economy of its own, 
in that after using it, the owner can tuck it under his 
arm and take it upstairs to his apartment, about as we 
used to do with our racing bicycle in the days when we 
lived three flights up. Whether he is to park it under 
the kitchen sink or behind the bed or hang it the 
hatrack is specified, the the argument 
leing that the expense of garage hire is 


recently 


Tov 


suggested 


on 


not point of 


A British “light car” improvised 


ear 
aus it was 


vehicle of 


towing a 


freigh 


#2t one 


t 


time 
indeterminate 


from a cycle car 


trailer is so entirely unique 
Indeed, we a dilapidated 
and make the other day 


hot 
met 


ace 
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A German electric weighing but 500 pounds 





A Swiss “machine” that weighs but ten pounds 
more than the ordinary bicycle 


on the 
Brunswit 


the tremendous 


strapped 


Lincoln 
k, which 


to it than 


Highway a few miles out of New 
surprised us a good deal more with 
variety of things that it had tied and 
it could possibly have shocked us 


to 12 feet, and even then the difficultic 
production have been considerable It 
would not be possible to do the work con 
templated but for the existence the 
local armament works of mills of excep 
tional power and size. The bars are to 
be rolled from 8-inch square blooms 
weighing nearly half a ton eacl A hel 
is first drilled through the length of the 
bloom and plugged, and the stopping is removed on 
he completion of the rolling process rhe purpose 
the hole in the bars is to provide a passage for water 
or lubricant The transport of the material through 


the streets will have to be done during the night-tim«s 
and a dray is being constructed especially for the pur 
pone The placing of this order in Sheffield b in 
American firm is a tribute to the efficiency of Sheftield 
plant and workmen 
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nothing in the life of the proud proprie 
tor of this The cost is mod 
erate enough, (of 
the Swiss variety that are still worth 17 
cents). 
but if it is inversely proportional to the 
Weight it sufticiently enormous. 

Our last picture has to do with an at 
tachment the regular automobile. It 
is always a problem, especially in the 
case of a closed car, to know just how to 
deal with trunk. We should doubtless 
be startled encounter this trailer 
the road, but if driven into a corner and 
pressed to state exactly what is the mat 
ter with it we should be at a 
particularize Architecturally it certainly 
18a part of the car that hauls it, and if 
this were of different style from that 
Shown in the picture it could be made 
4 part of it. And with the great vogue of 


pushmobile. 
being only 650 francs 
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“Banking” Electricity for Universal Use 


Making Use of Water Storage and Transmission Lines for Providing Power at Low Costs 
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e storage network, and so 


power factor, can reduce 


By Professor Reginald A. Fessenden 


in stimmer © account of the greater transparency 
of the atmosphere, the largest values having been 
found in winter in Siberia. As I have pointed out 
elsewhere, this method is not limited to daytime, as 
negative radiation may be used at night time, cooling 
through a 
Some calculations I made 


the vapor from sea water after passing it 
low-pressure steam turbine 
show that a negative radiation plant operating in 
Alaska in winter would have about the same power 
output per dollar of plant as a positive radiation plant 
operating in summer in the tropics 

The method used would, of course, be low-pressure 
team turbines of large capacity and the water flowing 
n this stream over the surface of large shallow tanks, 


covers of suitable absorption band glass, good con- 


densing facilities, ete In a paper read before the 
British Association in 1910 and printed in full in the 
London Times, I have given tables of the average calo- 
ries received during the entire year per square centi 


meter of ground surface. The cost per kilowatt hour of 
power produced by this means is at present about two 
cents per kilowatt hour, It will undoubtedly be re 


will vary inversely as the power factor, because jp 
esch case if the plant is sufficiently large and properly 
designed and located, the fixed charges will be by far 
the main item, Therefore, if the power can be stored 
at negligible cost, so that the generating stations can 
leliver their full capacity at all hours of the day and 
night, ie., if they have 100 per cent power factor, the 
cost of production per kilowatt hour will be as follows: 

(1) Coal—one-tenth cent per kilowatt hour. 

2) Waterfalls—one-fifth cent per kilowatt hour, 
3) Tides—one-half cent per kilowatt hour, 

#) Solar heat—one-half cent per kilewatt hour, 
5) Wind-——one-half cent per kilowatt hour. 

(6) Internal heat—not unreasonable. 

Low cost of transmission depends on the resistance 
and corona losses and power factor and transforming 
apparatus cost, 

As regards resistance, when I was designing my 
transatlantic Wireless stations at Brant Rock Massa- 
chusetts and Machrihanish, Scotland, in 1905, I wags 
faced with the problem of providing strain insulators to 
operate under a stress of 100 tons, and a voltage of 























irly one-quarter cent per duced the future, and it is evident that such places 1,000,000, at a frequency of 250,000 and with 100 kw. 
Ibn ike their great saving, how as the Desert of Sahara will before long be as valuable of energy behind the voltage. No such insulators were 
the sé ry distribution, which at present is as coal countrys Underground waters exist over a known, but I found that by putting a number of insu- 
eful part of the system, by great part of the Arabian and some other deserts. lators in series in such a way as to keep their mutual 
u the secondary capacity small and placing shields so as 
ping eir access ——— still further to equalize the electrostatie 
vit time back into the power stress curve, the thing could be done: and 
os cian tie aisha cintee ROF. REGINALD A. FESSENDEN, originator of the ““Na- sesh a dhe folk ealiiben ostte tae SAU 
All over the country districts any tional Power Banks” plan of storing electricity for universal use, a time, and though a tower was some 
dmili can hitch on an is a well-known figure in the electrical world, both in the United times struck two or three times by light- 
hronous generator to his windmill, States and European countries. His system, explained in the accom- ning in a single night, there was only one 
reversible meter, and, leay panying article, was under consideration for installation, in part at least, instance in five years of insulator loss, 
dmill run all night, get credit by the Danish government when the Great War broke out, and the It may be said, therefore, that it is quite 
r pumped by him back into : ™ * i . a fle pease ; ; possible to insulate transmission lines up 
ces Tidal Bie eae al matter was dropped for the time being. In conjunction with wind power, to at least 500,000 volts. 
1 Getiedin amet Chil mim ential the system is being considered for New England and the Eastern States. Another difficulty is the corona loss, 
in our drawing on page 341 Inventor of the wireless telephone and the electric ally driven battleship, This also was overcome so that there was 
1 ¢ the long winter months he should Professor Fessenden was, in 1909, the first person ever to telephone no measurable or visible corona loss up 
i substantial balance, unless he uses across the Atlantic. Among his other inventions are an iceberg detector, "= nage volts with wires only one- 
ct r- ‘ ae : _ yes ee cee a smoke-cloud protection for British tanks, used extensively at the Battle cus daa pear ee san ie ae pe 
ery rendered possible by the power of Cambrai, and a method of locating enemy guns by sound. The last is too mathematical for insertion here: 
k invention was perfected by Professor Fessenden while he was acting as but it means that if there is sufielell 
One obvious effect of the existence of a technical expert for the Canadian government during the Great War. power transmitted to make it worth 
forage network is that local dislo Professor Fessenden was one of the engineering commissioners of the while, corona loss can be eliminated at 
GS CURRED CEP 1D COS SANTESD, Ontario Power Commission which, in 1906, planned and recommended ee nse sailed 
eB a a perme aa oun agpbrencns the distribution of power from Niagara Falls over substantially all of Pearse potest prc “San 
ited Western Canada. The difficulties met with by the pioneers in this work power is stored, the power factor can be 
ie eaelibinns etennensy foe mabvarnal were overcome by Professor Fessenden’s invention of the series of small kept at unity and a lot of trouble from 
ation under my power bank plan, electrostatic capacity insulator, capable of carrying potentials up to surging, ete., eliminated. 
pian, are: Low cost of generation, 1,000,000 volts. With all this behind him, Professor Fessenden may put Without storage, transforming appara- 
low cost of transmission and low cost forward a scheme like the one here described with no danger of being tus must always be used, and must al 
f distribution ‘ : ea ways be quite expensive. If the power is 
Low oust of guassetten Gupsais vert branded as an impractical visionary. THE EDITOR. stored, transforming apparatus, i.e¢., prt 
largely on power factor—the percentage mary transforming apparatus, can be 
of power being utilized of the total gen eliminated, 





erated—and we will assume first a 33 


per cent factor Administrative geniuses like Insull 
in Chicago have done much better, but 33 per cent is 
irly representative of ordinary conditions 

(a) Generation from coal. This is at present the 
cheapest method for large quantities Using extra 
large Detroit type boilers and 50,000 kilowatt turbo- 
generators located at the mine mouth, the cost will be 
in the neighborhood of one-quarter cent per kilowatt 
hour 

(>) Generation by water power. This is the next 
iverage about one-half cent per 


more ne 


cheapest, and will 
kilowatt hour 

(c) Generation ty tides In 1909 I made a very 
1 for some Montreal capitalists of 
Several quite 


Oomplete investigati 


the possibilities of the Bay of Fundy 


practical alternative schemes were laid out, and it was 
found that the cost would be slightly less than one cent 
per kilowatt hour rhe engineering problem was a 
quite simple one \ fundamental difficulty existed, 

wever tl after the power was generated there 


was no body of users near enough to utilize it. So the 
project was are ned 

/) tiene ttion from solar heat The latest value of 
the Langley radiation constant is about 2 calories 


per minute per centimeter square. This means approxi- 
of one Niagara Falls for each square 
mile. The constant is as a rule larger in winter than 


mately the energy 


(e) Generation by wind power. A 500-foot wind- 
mill may be relied upon to produce an average of 
1,000 kilowatts at a cost of about 8 cents per kilowatt 
hour. A windmill is, however, an extremely wasteful 
means per dollar of cost of construction for taking 
power from the wind, and with more scientific con- 
struction the cost can be brought down. The problem 
of placing windmills behind each other (or other 
energy absorbing structures) is a quite amusing one. 
At first sight it would seem as if the shielding effect 
would be enormous because the problem has the ap- 
pearance of being related to the diffusion of heat 
through a gas. But in reality the problem is one of 
large scale convection, and calculations and experi- 
ments show that the shielding is relatively small and 
that wind energy convects downward at a very rapid 
rate behind each energy absorber. 

(f) Generation from Internal Heat of Earth. This 
has been discussed so thoroughly by Sir Charles Par- 
sons that it is sufficient to say that it appears thor- 
oughly practical, and at a reasonable cost. It is simply 
a question of the value of the ratio of rate of heat dif- 
fusion through rock to cost of excavation, which does 
not vary with the size of the plant (above a certain 


81ze). 
With all the above sources, the price at which the 
power can be sold at the gigantic generating stations 


In cost of conductors, especially with 
high power lines, the cost of the whole transmission 
line depends not only on the voltage but also on the 
power factor. If, for example, the power factor is 33 
per cent and the peak is 300,000 kw., obviously, if 
storage is used so that the power factor is unity, the 
line need only be of sufficient size to carry 100,000 kw., 
and since the maximum loss in the line is IR, the 
conductor can have one-tenth the cross section; or, if 
the same size conductor is used, may be ten times a8 
long, i.e, power may be transmitted from the big 
generating stations over an area 100 times as great as 
before. [I represents current; R the resistance.] 

This is not really a fair comparison, but this whole 
subject of economical line design is extremely compli- 
cated, and what I have said is very nearly correct, 
though other mutually canceling considerations come 
in. To take a specific case, power is at present being 
delivered at Copenhagen, in Denmark, from Sweden, 
through a submarine cable. Assume Copenhagen’s 
power factor to be 33 per cent. Then, obviously, if 
storage were used, three times the power could be 
transmitted through that cable for the same transmis 
sion cost. And even more, for direct current high volt 
age current could be used, with still further reduction 
in cost ; and, for the same insulation strain on the cable, 
six times the power could be transmitted, thus reduc 

(Continued on page 357) 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 








The Einstein Contest and the Readers 
To the Editor of the Scientiric AMERICAN: 


I have read Mr. Bolton’s article with a great deal 
of interest. It is capital, concise, and excellent in 
every Way. I have enjoyed it thoroughly, and I only 
hope that the average reader of the ScientTiric AMERI- 
cAN Will enjoy it as much. 

I now have a suggestion to offer, of which the practi 
eability depends in part on how much you propose to 
publish of the other articles. You have now found the 
paper which experts believe will give the most instruc- 
tion to the readers of the Scientiric AMERICAN. Why 
not find out now which article the readers themselves 
think is best adapted to their wants? Why not publish 
a féw of those papers that you personally consider the 
best, and let your readers vote on them? It seems to 
me that if the papers are carefully selected, such a 
yote would furnish a very unusual opportunity to 
secure valuable information, not only to the editor, but 
also to others, as to the mentality of the average 
intelligent public. W. H. PICKERING. 

Harvard College Observatory, 

Mandeville, Jamaica, 


To the Editor of the Screntiric AMERICAN: 

Bolton's essay on Relativity is a master composition 
in the English language let alone being of supreme in- 
terest as a popular exposition of Einstein. I must have 
a copy for my library as one of the treasures of lit- 
erature. Lee H. McCoy, Pueblo, Col, 


To the Editor of the ScreNtTIFIC AMERICAN: 


SCIENTIFIC AMERICAN 


of its mark or not. The scientists, as judges, may 
conclude that the claimant for the prize has satisfied 
his case, but it remains for the common jury to record 
the verdict. The writer therefore considers that he 
is privileged to pass humble criticism upon this matter 
from the viewpoint of the layman. “Laymen can al- 
ways benefit experts by suggestions, if in no other way,” 
says Mr. F, J. Clarke in “Self-culture,” and it is be- 
lieved that not only laymen but the expert also will 
concede the truth of what is set out below. 

This apparently cheeky letter is in one way a com- 
pliment to the Einstein judges, for the submission is 
that they know too much. So well versed apparently 
are they in the ideas connoted by scientific terms that 
they have failed to realize there could be any so hope 
lessly uninformed as unable to appreciate, in all par- 
ticulars, what the prize essayist was talking about. 
When this essay appeared, the writer commenced 
to read it with avidity, for he was anxious to know 
what the Einstein theory means; and here, thought 
he, will be found, couched in plain English and sur- 
rounded by no ambiguous terms or reasoning, what 
he is after. Alas for our ignorance and, perhaps, our 
stupidity! Avidity quickly gave place to diffidence, 
and diffidence to dismay, as the writer realized that, 
for him, the essay was a sealed book. 

I entirely agree with the Messrs. Parkhurst when, in 
their letter to the editor of this Review of 5th March 
last, they say the essay “was a gross miscarriage of 
common sense under the terms and articles of the 
contest.” Mr. Bolton's article meant nothing to me 
for the simple reason that it contained, at the precise 
point where clearness of diction and of ideas was es- 
sential, terms with which I am entirely unfamiliar 
and an expression of ideas the impenetrability of 
which could not and would not yield to all the reason- 
ing my dull and uninformed intellect was able to 
bring to bear upon the subject. These facts should not 
be lost sight of. The paper was absolutely beyond my 


349 


necessary to go outside even the essays submitted in 
such further elaboration? There can surely be but one 
answer—for the purpose of elucidating for us unso 
phisticated mortals some important points which ap- 
parently the Prize Essay failed to make clear. And 
that, it seems to me, sufficiently bears out my con- 
tention. 

In conclusion, may we ask to see the Messrs, Park- 
hurst’s essay? We realize it is impossible for all or 
nearly all the essays to be reprinted in these columns, 
but, judging from those gentlemen’s criticism of the 
Prize Essay, we are led to believe fhat a popular and 
comprehensible exposition of the subject will be found 
in their article. May we have it? 

Dunean, B. C. C. F. Davie. 
To the Editor of the Screntiric AMERICAN: 

Your author in the present case was not one of the 
three hundred who made the bold charge into the 
Einstein Essay Contest; neither is be one of the 
who knoweth all things. We did go so far however as 
to have paper on the typewriter and were wading 
boldly in when someone passed, looked over our shoul 
der, and said, “Fools rush in where angels fear to 
tread.” 

The advertisement announcing the contest said 
“Five thousand dollars for the best essay on the Bin 
stein Theory so written that it can be read with profit 
by an ordinary intelligent person icith no special mathe 
matical training.” Mr. Bolton did not fil! the contract 
Mr. Francis disobeyed Rule II of the contest, his essay 
being full of technicalities. Mr. Law’s essay was the 
best of the three. In it we begin to see daylight. If 
you should print another it may bring us into the full 
sunshine. The first two men evidently forgot the) 
were to write so that the layman could understand 
Their essays were good from the view of higher 
college man, Your readers looked for something the 
“ordinary person could understand.” It has not been 
produced. 

Would it not have been well, perhaps, 


twelve 








In your issue of February 5th you pub- 
lished an essay on Relativity, followed by 
a second essay on the same subject in your 
issue of February 19th. I venture to 
think the second essay is the better of the 


This opinion is not of any value but the 
process by which it is arrived at may in 
terest you. 

The first writer is a scientist who 
speaks and thinks fluently in scientific 
language just as a Frenchman does in 
French; there is no trick about it; it is 
the easiest way. Thus this writer deals 





E had intended long before this to give a place on this page to 
some of the numerous letters we have received in comment on the 


the Einstein Contest. 


We have enough of these 


to have selected one of the judges from 
the ordinary ranks? Men skilled in the 
higher mathematics are prone to think in 
higher mathematics. As it is trne 


But the Einstein Editor's time has been et “en ine ob chee thet % te 
two, so fully occupied with the effort to get the book “Relativity and Gravi- 
tation’ out at the earliest moment that he has not been able to give these 
letters the careful reading necessary for selection. 
of his hands, though publication may be a little delayed by a strike of 
the bookbinders; and this page is the result. 
letters to fill several more pages, and hope to present some more of them 
at an early date—THE Epiror. 


hard for us to get away from earth-bound 
habits of thought,” so it is true that we 


The book is now out find it hard to reverse the process, so 


that we can make universal things under 
stood by the ordinary man 
Pittsburgh, Pa. THos. J. Armour 


To the Editor of the Scientific AMERICAN: 
Whether or not I comprehend the Fin 














stein Theory of Relativity, the reading 





freely in abstractions and as little as need 
be in concrete things. The second writer 
deals as largely as possible in the concrete and projects 
his own abstractions as he needs them: taken by the 
arm, the reader, before he is aware of it, has achieved 
an altered attitude of mind, for example: 

Both writers deal with four dimensional space from 
the same point of view, and in the same way, but the 
second writer has a nimbleness all his own: When his 
reader has gone over the matter a second time he has 
already convinced himself that four dimensional space 
is according to regulations: that he had always thought 
80; that three dimensional space is only an abstraction: 
that he had never quite understood why people took it 
seriously, “don’t you know.” The first writer has an- 
other sort of nimbleness; he entangles his readers in 
his graceful involutions of expression; it is obviously 
the reader’s business to disentangle himself as best he 
can. It implies that the reader has intelligence to 
Share, and he lets it go at that. 

You may claim, I think, that the first writer pre- 
pares the reader’s mind for the second. The second 
writer does not seem to need a John the Baptist to 
prepare the way before him. The first is Brutus; the 
Second is Mark Antony. Doubtless the judges are able, 
scientific people; perhaps it was a layman’s job; or, 
rather perhaps, this is an example of relativity. It is 
admitted that your choice is valid from the scientific 
System; may not my choice be valid from the reader’s 
system ? Cuas. STRANGMAN. 

Victoria, B. C. 


To the Editor of the Screntiric AMERICAN: 

To say the least, a statement where the Einstein 
judges went wrong looks cheeky, particularly coming 
from one who has no pretensions toward scientific at- 
tainments. But be it remembered that we are of that 
great body of plebeians for whose especial information 
the Prize Essay, under the terms of the contest, was 
written. And none but those of the uninstructed multi- 
tude can properly say whether this essay has failed 


comprehension, and the whole article was, for me, an 
egregious failure. Fortunately, it is not so now. I 
have read the other essays since reprinted in these 
columns, and particularly No, III. by Frank E. Law 
and others, and, in the light of what is therein con- 
tained, I am enabled to peruse the Prize Essay with 
some degree of assurance. Let me, however, make 
this much clear: The comments which directly 
forced perspicacity upon me were not contained in 
any of the contesting essays, but were those most clear, 
most useful, and most significant short statements 
which the Einstein Editor himself interpolated in arti- 
cle No, III. His dicta appeared neither too soon nor 
too late, but precisely at the exact point where some- 
thing was required, and urgently required, for convey- 
ing adequate comprehension, 

Wherefore, the writer is of opinion that the Prize 
Essay, in so far as it obviously did not comply with 
the main term of the contest, namely, that it should be 
clear and appreciable to the uninitiated, is a failure, 
and a marked failure at that. As an accurate exposi- 
tion of the Einstein theory, I, of course, attempt no 
criticism, and have no reason to doubt that the judges 
selected the essay which most correctly interpreted the 
matter; but they apparently lost sight of the layman, 
and inasmuch as the essay failed of its primary purpose, 
so did the judges fail in not recognizing the defect. 
Their error was one of procedure, not one of substance. 
But procedure, in this instance, was of the essence of 
the contract. 

And now, Mr. Editor, if there be any who think I 
may be wrong in my conclusion, and that I am likely 
enough so far beyond the pale of intellectual capacity 
as to be unable to appreciate the Einstein theory in 
the light of any possible interpretation, let me produce 
the pages of the Screntirirc AMERICAN in proof of my 
statement. Why was it thought necessary or useful to 
further elaborate the theory, as was done in Article 
No. III. above referred to? And why was it still 


of the article by Montgomery Francis in 
the issue of February 19 has settled for me one burning 
question; the one so often propounded: “How old is 
Ann?” 

The answer is fully comprehended by the quantity 

(X — x)? + (Y¥Y — y)? + (Z — 2)? (CT et)? 
which is the value, measured along a geodesic, of the 
space-time sequence or interval between the nativity of 
Ann and her present location in the same, The vaiues 
of x, y, z, and especially t, being resolvabie into en- 
tirely different quantities according to the observer's 
frame (of mind) and dependent on the observer's speed 
(of living) as compared with Ann's speed. 

This squares absolutely with all general experience 
and observation, which, although far from being proof 
(see Screntivic AMERICAN, February 19, 1921, page 
146, line 40 to 46), nevertheless makes it easier to 
believe. 

Seriously, there is more meat for me in Mr. Francis’s 
article than in the winning essay, for. though the lat 
ter seems to be a very able laying down of rules and 
is undoubtedly perfectly plain to one who understands 
the subject (it must have been to pull down 5,000 good 
hard “iron men”) to me it is an explanation that does 
not explain. 

Barring a missing M or two in the illustration and a 
quantity C unexplained, I got along very nicely with 
Mr. Francis’s article. 

If you will continue to publish more of the losing 
essays I hope in time to find out what Mr. Bolton was 
talking about. J. M. Dockstaver. 

Woodbridge, N. J. 


To the Editor of the Screntiric AMERICAN: 
While I must confess that Mr 

Einstein theories was not “written down 

lectual plane, I wish to compliment the Einstein Editor 

on his numerous invaluable contributions on this gen- 

eral subject. M. JENNINGS, 
New York, N. Y. 


tolton’s essay on the 


to my intel 
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A City Without Water 
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How Winnipeg Brought the Essential Fluid 100 Miles Across a Barren Plain 


By J. F. Springer 


yn tion of The point of greatest density is jo? I Whether the 
vith IST4 Water increases in temperature or decreases from this 

| tl f t becomes lighter rhe effect of the winter on 
FL the pwy | Indian Bay s to cover it with ice, whose thickness 
l ay reach 4 fee and hold the water beneath at a 

emperi ine ‘ something above the freezing point 

pre The summer's sun melts the ice and warms up the 

Mare! ter at the surface This water being at a temper 
d n of the re less than 30 vill become denser and sink The 
crown at ter of lower density will rise in consequence. Simi 
, } rel t) } 


upon the approach of quite severe weather, the 


l react rfiace wate being above 9° will upon cooling be 

\ doomed come denser and sink rhe upward currents are ac 

develoy rding repented This thietuation above and below 

bole the critical temperature of 30° results in solid material 

Asti ( fort en ~ grass and leaves being brought up. So much 
tl wh material was brought up upon an overturn in 

heel tr waiter lie rst year f service that the screen at the intake 


of the latter could be made suitable if the incoming 
dirty water mentioned could be diverted into Snowshoe 
Bay, a nearby arm of Shoal Lake. There was another 
alternative which would accomplish the purpose by 
taking the water from Shoal Lake itself. But the 
former was carried out by constructing a dyke at the 
west end of Indian Bay and a canal to connect with 
Snowshoe Bay at a cost of about $147,000. The alter- 
native would have required a 5-mile extension of the 
aqueduct and a cost of about $1,000,000, The effect of 
the method actually adopted is indicated by great differ- 
ences in color of water samples taken on the same day 
from the two sides of the dyke. F 

The temperature of the water at the two ends of the 
iqueduct is just about the same. This statement holds 
good throughout the year. This is remarkable. The 
winters are severe in Manitoba, freezing temperature 
penetrating the ground to a known thaximum of 9 feet, 





2 
>t a 





the job. 5. Cradles for the tubular sections 





“invert”. 2. Backfilling the completed aqueduct. %. Pre-cast sections for the tubular part of the aqueduct. 4. Delivering concrete to the arch portions of 








The aqueduct that brings water from Lake of the Woods to Winnipeg over a hundred-mile route 


eedingly complicates tf the aqueduct was overloaded and damaged, Through 

of water is rather an the breaks, dirty water and fish found their way 
connected with one nto the aqueduct itself And all this is traceable to 

the Province of On the peculiar behavior of water below the critical point. 

ind only to a slight Another interesting matter connected with the source 

oba in which the citys of supply concerns the measures taken to avoid dis- 
lyment has been abun olored water. In general, the bays which fringe the 
vestigation rhe great Lake of the Woods and contribute to it are highly dis- 
with Winnipeg takes its colored, The reason is that they receive water entering 
arm of an arm by small streams which flow through swamps and 
muskegs and bring along all kinds of material. Indian 

onnected with Indian Bay was no exception, its waters having been every 
vaters re overturned where burdened with the coloring matter. But Shoal 
rise in currents every Lake into which Indian Bay empties is comparatively 

ly to a scientifie fact of free from discoloration, This is attributed to the ef- 
quids become denser and fects of time and suniight. As the dirty water of 


falls Water conforms Falcon River and Snake Lake was mainly responsible 


nterval 32°-839° F. (0°-4° C.) for the discolored condition of Indian Bay, the water 


“In fact. in Winnipeg, small service mains freeze 
sometimes in June and July, at that depth.” Neverthe 
less, the cold from the air, penetrating down through 
the four feet of cover and through the arch of the 
aqueduct, is unable quite to balance the upcoming 
heat from the bosom of the earth. The water remains, 
consequently, at just about the same temperature. 

The aqueduct is around 100 miles long, being of about 
the same length as the Catskill Aqueduct. It traverses 
a district that is monotonously flat and only infre- 
quently interrupted by water courses, There is a great 
contrast between the two structures. 

For the first nine miles out from Indian Bay, the 
aqueduct is laid in a cut having two slopes, both very 
gentle. The gentler of the two is next the bay. Nat- 
urally, a larger section of the aqueduct bore would be 
used here in order to pass the full 102,000,000 gallons per 

(Continued on page 358) 
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From Cruiser to Tramp [ won large scale on his 8,000-acre agricultura 


N the effort to add to the world’s de project. To simplify the labor involved 
| pleted tleets of commercial vessels, feeding the thousands of cattle and hog 


several nations have taken old warships — | Which he raises, he is utilizing a no 

in hand and have transformed them into miniacure railroad system and origina 

merchant ships In this country the ventions in the way of a gasoline locome 

cruise! Beston,” of the famous “White tive, a special hog-feeding ear, extre 

Squadre Was thus changed; the French nary cattle-feeding cars and a@ unique 

have done the same thing with the “Dupuy car developed especially for the wi 

de Lome”; the British transformed a veri Washing of farm buildings and disinfect 

table fleet of their smaller extemporized ing of the hog 

warcraft into merchant ships: and now From a defunct railroad compa | 
suecessful und progressive rancher pi 


the Germans have tried to make a serv 
. ‘ - oli = locor T rit 
iceable nerchant vessel out of the old hased an 1S-tor feam | a = Seu 








protected cruiser “Getfion.” The ship, he mall flat cars as well as 5 miles of stan 
fore and after, is shown here in two pho dard gage track He so arranged hi 
tographs vards and live stock buildings that space 
The “Getion,” built in 1893, was a small was allowed for the laying of track along 
protected cruiser of 3,750) tons’ displace all central alleys Hi hoghouse which 
went, She was 525 feet in length on the is 1.200 feet Jong and 26 feet wide is the 
waterline with a beam of ~l, feet and largest in the world It bas individual 
a maximum draft of 2144 feet. She had farrowing pens for 250 sows The rai 
a protective deck at the waterline, cover road track passes through the center 
ing the vital parts of the ship. and her this building Mr. Lewis has devised a 
armament consisted of ten 4-inch guns, ———————— ~ special tank feeding car b iacing a 
six 4-pounders, several machine guns and The German cruiser “Gefion” as she looked when devoted 1,000-gallon wooden tank on one of the 
to warlike uses flat cars He has provided a series of 


two above-water torpedo tubes Her ma 
. ‘ gal " ss he ent " re 
chinery included two sets of triple-expan entrifugal paddles in’ th nter of thi 





F ti vhi > ke ition bv a smal! 
sion engines, driving two propellers, and — Which are kept in motioy i mi 

. : : ’ “Se wer ste; ne t thy ront «o 
stenm was furnished by six double LOrsepower eam engine a re Tron ! 


ended cylindrical boilers With 9.000 he ent They keep the feed agitated an 
“ st _ ° ‘ i ve ‘) 4a*T ited 
horsepower she ride about 20) knots well tirred Phe locomotiy ! rou 
speed The two photographs show how by a pensioned engineer who is too old 
for active railroad service The feed 


greatly changed is the profile of the ship 











The curved ram has disappeared: a hanled out on the second story platform of 
straight stem takes its place, and the deck the feedhouse and dumped into the top et 
and hull structure have been faired out to he tank, Simultaneously a 2-inch stand 
meet it. thus giving the ship the bow of ied a ripeaney water over the feed and r« 
a typical commercial vessel The top duces ve fo a Sloppy CoOnsistenes The me 
masts have been removed but the steel chanical agitator complete the MIS Ins 
lower masts stand as they were. To se process, The feeding train’is then headed 
cure sufficient deck room and hold space, if a speed of one mile an hour down th 
the three smokestacks and the bridge, to feeding alley ne man operate Pspecia 
gether with the guns, ventilators, et ever Which opens and close t tinch ex 
cetera, have been removed and a new fendahte hose arm at the bottom of 

bridge has been built well astern, with a tank Which is equipped witl ooded 
single smokestack abaft of it. The ten 4 nozzle and which deposits the feed Uhre 
inch guns with their gun mounts are gone, ndividnal troughs in the front yard of 
and as the boat now rides the water it — . each hog Ml - itomakie Kate aire uy . 
would take an expert eye to detect that Made over into the freighter “ Adolf Somerfeld,” she would hardly be pert ee —- eee nd 





she had once been a warship. The posi- recognized as the same ship | ' 
tion of the present smokestack would sug trip. As the feed is being deposited 
gest that the whole of the original boiler each trough which is outside the divid 
and engine reom plant has been removed ual hog let, the gate i losedi and the 
and new motive power installed in its -rigey meta ue a the basen Wh 
place the trongh is full, the attendant trips the 
As a rule it is not found to be a paying Ai trigger and the gate swing nuit at ft 
proposition to attempt to turn warships ae bottom and re igaiuist the outside 
into merchant vessels, the amount. of i. Le \ etry of the trough and provides room for the 
cargo space in the reconstructed ship be- : aie 4 - . hog to insert its snout and ent Al! 
ing too limited to render such vessels operations are done in the twinkling of a) 
successful freight carriers eye as the tank ear steams wiv along 
the alley Mir Lewi Th working 
Mechanical Hired Men automatic method of tripping the d 
HE mechanical genius of «a California ferent gates so: to eliminate the rvice 
rancher is responsible for the incep of me man o1 the feeding ent rr 
tion of the most marvelous mechanical method permits of two men Teed My) 
system for feeding live stock in use any hogs in GO minutes, a record which prom 
Where in the world. Mr. F. E. Lewis of we on ises to stand for many years 














> i« Par r. . cele. - . . . . . wero e at Ci “ fire if d with 
the Diamond Bar Ranch, Los Angel The gasoline locomotive and = automatic dump car that make it possible to A number of the flat cat 


County, is producing beef and pork on a feed stock by machine 


(Continued on pad 





EE ee 








voter 














Left: This train, consisting of an 18-ton steam locomotive purchased from a defunct railroad company, and a flat car carrying a 1,000-gallon wooden tank, feed 000 hogs ir k 
Right: A home-made whitew ashing and disinfecting equipment. The flat car carries a large wooden tank of 35 barrels capacity and a four-horsepow‘ ‘ ‘ hich furt 
to run a number of agitator paddles in the interior of the tank, which stir and mix the solution. The engine also operates a triplex 


Two typical trains employed on a large Californian stock farm for doing more work with less labor 
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With the Engineers of Industry 


A Department Devoted to the Physical Problems of the Plant Executive 


, and all other erecutives see king the maximum efficiency in carrying on their 


» pi oduction ¢ nginee r 


relating to plant equipment, factory management, and industrial affairs in general. 











> an er all questions 
\ typical example of oughly wetted before laying the cement 
st the Portland top coat, which should be composed of 
( ' of Portland, Maine Pwo one part cement to not over 244 parts of 
ch they had ordered some clean, coarse sand, applied 1 inch to 2 
do after their stor inches thick, depending on conditions 
i OAM ton of coal 
vl Hy turning ove A Telescopic Hoist for All Jobs 
v ry i chance to cool je the handling of ash barrels and 
! 1 st of it other refuse there is often need for 
! g ilt wate ome form of hoist that is available 
L he fire ren when wanted, but out of the way Curing 
el nstallat useless idle moments Working on the tele 
‘ P scopic principle, there has been developed 
Moving the Sectional Steel an ingenious hoist which may be used 
Building for lowering and raising ash_ barrels, 
N considering the standardized sec bugs, bales, carboys, parts of machinery 
| tian ‘ buildis stress is sel and other loads under 1,000 pounds, The 
lo en with which such a upright standard of the hoist may be 
ike low d trans raised or lowered by means of a hand 
1, for reas that such a fea operated winch, while the cable, travel 
{ { the manufa ing up through the hollow standard and 
t rare ‘ sions swinging arm, is controlled by an elee 
\ I nse s il steel uilding, tric hoist 
i sand feet mg, was erected —s » y ° ve 
«© U.S Navy Department at the Weight of Ash and Various Kinds 
| t Shipbuilding Plant, Detroit, Mich of Coal 
This building has now been taken down | N taking inventory of fuel stocks, or 
I ml to Hampton Roads, Va in estimating sizes of bins for a 
re s being re-erected as three given quantity of fuel, it is often neces 


, ty 
| 
' 
f 
I 
I t "i 
‘ 
nm ‘ it ——— 
t { | t 
" tance wut 
| tl of the i abor-saving devices 
h Ame I lustrialists must re 
to f they ar t compete success 
vith J opean industrialists who 
re rking with f less costly labor 
1 .wl let it u t overlooked, are 
in t I wz ft ibor-saving devices in 
rder still further to reduce their pro 


Fighting the C 


\ ATERIAL-HAND 
Ps | ire being used -t 
ng extent for the har 
eed ppear that 
better way iM 
nt st rf 
t indli I 
! ” 
d her ! 
[ ra w < 
the 
Yow t I 
that tl 
‘ lit ‘ 





‘rating 


‘its that 


oal Pile Fire 
LING 
oan ever-increas 
coal In 

perhaps 


machines 


idling of 
there is 
£ a coal pile 
these 
with their 


ean be in 


more of 
( hines, 
{ placed at any 


om one level to 


method of 
r even confila 
tirred up, so 
the m 


defi 


nection 


a very 





separate buildings—completely conserv- 
ing the original structure. In fact, the 
with which this building and other 
similar structures have been taken down 
and re-erected with 100 per cent salvage 
strong point in favor of sectional 
buildings. 


Cuse 


Is il 


steel 
Hollow Tile and Dry Floors 
its non-conducting 


Wie i air 
: its density and low 


absorption 
hollow tile is said to provide an 


cells, 


value, 


effective insulating blanket for base- 
ment floors of factories. Hollow tile 
gives a warm, dry floor, which in turn 
results in a sanitary basement for the 
factory or home. Moreover, it is eco- 
nomical The large, light units are 
easily handled and quickly laid. First, 
the ground is leveled so that all ridges, 


lumps or are eliminated. 
Then a layer of cinders or broken stone 
and with a thin 

This is all pitched to the 
The tile is then placed on 
sand cushion so that it is as firm as 
imbedded in the mortar joint in 
wall construction. These tile should not 
rock or teeter walked upon. The 
surface of the tile floor is thor- 


depre ssions 


is put down covered 
laver of sand 
floor drains 
the 


when 


when 
hollow 
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are now in operation. It is this high 
combustion rate and large grate area, 
together with modern ash-handling 
equipment, that has made possible the 


economical operation at high ratings of 


the large boilers now hecoming common 
Ash disposal is one of the important 
problems to be met in the operation 
of large units It has been estimated 
that the ash content of coal burned un- 


120 from 10 to 
per cent greater than in previous years, 
this much diffi 
culty and, in some instances, limiting the 


boiler output 


der boilers in was 20 


increased ash causing 


Better Glass for Daylight 
Lighting 
K NOWING the importance of greater 
conservation of daylight, research 
Wire glass manufac 


work of a leading 


turer has been directed toward the pro- 
duction of glass with high diffusing 
power Since great areas of the side 
walls and roof of modern factories are 
built with steel sash and glass, it has 
been the aim of this manufacturer to 


provide a glass that would handle day- 








light to the best advantage. 

The result is in the 
form of a hew wire 
glass, every square inch 
of which has 900 


prisms that appear like 


tiny corrugations 
Their shape and_ size 
have been: scientifically 


determined to promote 
diffusion. The United 
States Government used 
over 100,000 square feet 
of this new for a 
single building, and the 


glass 


new glass is attracting 
much attention wher- 
ever it is being intro- 
duced, 


Some Causes of 
Accidents 








The old and the new way of handling heavy loads in the plant, showing how the labor of four men can be saved 


sary to know the weight of a given vol- 
ume of a certain kind of coal. The ac- 
companying table which appeared in 








the American Contractor, supplies the 
needed information in a convenient and 
concise form, 
TABLE SHOWING WEIGHTS OF COAL AND 
ASH 

Weight Volume 

in lbs. of 5 tons 

percu. incu. 

Material yard yards 

Ash, clinkers and cinder..1,700 2.35 
Coal, anthracite, lump ...1,875 2.13 
Coal, anthracite, broken 2.24 
Coal, anthracite, egg 2.28 
Coal, anthracite, stove 2.i 
Coal, anthracite, chestnut 1,693 2.4 
Coal, anthracite, pea ....1,646 2.43 
Coal, bituminous ........ 1.500 2.66 
Coal, Cumberland ....... 1,450 2.76 
bo ee a eer eee 1.360 2.94 


Why Mechanical Stokers Pay 

OMBUSTION rates up to 60 or 70 
& pounds of coal per square foot of 
grate per hour are now attained in 
stoker-fired plants, and single stokers 
with of 150 to 200 square feet 


areas 


gee *Y of the causes 

of 220,707 accidents 
which have occurred in 
the plants of the United 
States Steel Corporation shows that but 
1.94 per cent of the total number, ex- 
cepting those in connection with over- 
head electric cranes, were due to ma- 
chinery While no doubt this 
very low percentage is the result of the 
protection afforded by the mechanical 
safeguards installed by the subsidiary 
companies of the corporation, the acci- 
dents represented even by this low per- 
centage do not indicate that the ma- 
chines were not properly guarded, for 
employees do get hurt through their own 
carelessness even though the machines 
are equipped with safety devices. 

Hand labor caused 44.42 per cent or 
nearly one-half of all these accidents. 
The conditions under which these acci- 
dents occur are almost wholly within 
the control of the workmen and are due 
largely to their carelessness. In analyz- 
ing the causes of any 100 accidents it 
will be found that at least 90 of them 
might easily have been prevented. 

Aside from the 44.42 per cent caused 
by hand labor, the corporation’s records 
indicate 4.94 for machinery, 14.76 per 
cent for the mines, 4.26 for railroads, 
7.13 for burns, 5.10 for eyes, 8.09 for 
falls, and 11.30 for all other causes. 


causes, 
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Bringing the Wood-Burning Loco- 
motive Up to Date 

7E are apt to think of wood-burning 
\W engines as of the days “before the 
war’ (the Civil War, of course) and, as a 
matter of fact, they practically disap- 
peared during the late seventies. At the 
present time a few are running in this 
country, but they are mostly in lumber 
camps Where coal is not available. 

The searcity of coal which has _ pre- 
vailed during recent times has been a se- 
rious problem to many railroads far re- 
moved from the mining centers, and, in 
the case of some South American coun- 
tries, where coal has to be imported, the 
employment of a substitute fuel has be- 
come imperative. 

The management of the Sao Paulo Rail- 
way of Brazil has met the situation by 
what might appear a step backward, but 
which is, in reality, a bold and practi- 
cal solution of the problem 

The accompanying illustration shows a 
remarkably handsome and well designed 
locomotive now hauling fast 
trains between Sao Paulo and Rio de 
Janeiro. It is of the 4-6-2 or “Pacific” 
type, and the neat appearance and high 
finish of the engine are strongly suggestive 
of British practice. 

There is no outward indication of the 


passenger 


engine being a wood burner, except that 
the tender is stacked high with the neces 
sary fuel. The extension smoke box is 
provided with a spark arrester so that 
no change in the 
necessary The present 


shape of the smoke 
stack has been 
writer remembers the enormous “balloon” 
stacks on our old wood burners. The 
diameter of these 
rivaled that of the boiler, and, as their 
spark catchers were more or less ineffi 
cient, they scattered showers of bright 
sparks on the adjacent land, causing many 
fires. Some old railroad men who were 
firemen on wood-burning engines in by- 
gone days are still living. They affirm 
that, with small fire boxes and short boil- 
ers, these engines blew out much fuel 
at the stack, which emitted not only 
sparks but flame, causing the top of the 
smoke box to become red hot. Further 
more, when hauling a heavy train the 
fireman’s job was a laborious one, as the 
fuel burned away rapidly and the fire 
box had to be kept literally filled up to 
the fire door. It was often necessary 
to employ an assistant fireman known as 
the “wood passer”.whose duty it was to 
carry the wood from the tender and 
pile it on the deck ready to the fire- 
man’s hand. 

tut with a modern locomotive fitted 
with a water-tube and fire brick arch and 
a correct proportion of boiler and _ fire 
box, there should be no serious waste of 
fuel: so that the task of firing the Sao 
Paulo engine under notice is not so la- 
borious as would naturally be expected. 


Measuring the Flowability of 
Concrete 

Ror determining the flowability of 

concrete or mortar mixtures to a 
more certain degree than mere estimat 
ing by eye, judgment or feel, a device has 
been perfected by the Bureau of Stan- 
dards, This consists of a metal-covered 
table top which can be raised vertically 
by a cam working at the end of a ver- 
tical post. The table top is attached to 
the top of this vertical post. A bolt at 
the lower end of the shop regulates the 
height of the drop. 

In measuring flowability of a given 
mixture of concrete a mass is molded at 
the center of the table in a sheet-metal 
mold. The mold has the shape of a hol- 
low frustrum of a cone. By slight tamp- 
ing the mass completely fills the form and 
the form is withdrawn. By dropping the 
table 15 times through a distance of % 
inch the mass is flattened and it is usu- 
ally found that it spreads concentrically. 
In making the measurement to compute 


stacks sometimes 
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Wood-burning locomotive that hauls fast passenger trains between 
Rio de Janeiro and Sao Paulo, in Brazil 
































Getting a numerical value for the “flowability” of concrete 

















Car barn one story high, with the floor of the future second story 
serving as the roof 


ore 


200 


the flowability two right 
ungles to each other are measured. If the 


diameters at 


difference is apparent the long and short 
distances are measured A self-readin 
used and it is 
that the sum of the two readings is the 
value for 


caliper is 


flowability. The value nay 
also be calculated by dividing the diam 


ter of the new mass by the diameter of 


the original mass before agitation and 
multiplying by 100 

This device will aceurately me ire 
consistency of a concrete, ortar. ¢ 
or lime paste for all consistencies 
ing from dry masses having a s ht 
dency to flow or change ipe whe 
acted upon by external forces ‘to t} 


which are so fluid that water 
away from the coarse aggrega 
The Reinforced Concrete Road 
i miles of concrete road 
been laid recently in experiment 


with the use of reinforeir I r} 


concrete base is reinforced 


deformed square steel bars ich 


placed transversely on = 1S8-i1 nf 
lor the minimum outlay of st 
and spacing 


maximum 


meet the require 
bond across the longit nal 
cracks, if any cracking occurs 
been found that shoulders of road 


row as the 15-foot widths which are be 


laid so widely in California now e worn 
down quite rapidly Where f verse 
cracks reach the edge of the roac } 


heen found that 
ravel out By 


triangular 

using a longitu l run 
of *<-inch bars these points ar 
ened, These longitudinal rods re rid 
With the joints alternately butte rnd 
lapped and the buit 
half way between the adjacent tr vel 


joints re | rhit 


reinforcing bars 

These reinforcing bars ar place 
center of slab and several wavs’ have 
been tried such as 
from the top or pulled up 


tom where they were laid befor 


thrusting thet 


The most 


satisfac tory method so. 6far 
used is by supporting the bars at the 
proper height by short lengths of pips 


and the pipe is withdrawn as the con 
crete is poured On a 
two short 


15-foot pavement 


sections of 2-inch water pipe 


for supporting the steel rods ipproy 

mately one-third of the distance from 
each edge are used Phes¢ ections of 
pipe are fastened to the concrete mixer 
by wire or chain and the mixer moving 


along pulls the pipes also 

The longitudinal rods are supporte 
by hooks hung on the headers or by sho 
pieces of 2 by 4 in which a slot is cut 
which holds the rod at the proper height 
and distance from the edge of the pave 
ment. The wood blocks are moved along 
as the paving progresses. The ends of 


the transverse rods are bent and hooked 


over the longitudinal bars and securely 
wired. On wider pavements than the 


standard it is customary to use four se 
tions of pipe fastened together in a rigid 
fan shape arrangement so theft *! : 
will be held in position until 

is poured. 


Making the Future Floor Serve As 
Temporary Roof 

oo construction shown in the accom- 

punying view is typical of what is be 
ing done throughout the country under 
present conditions, namely, building with 
a view to the future. 
building one story high, with a roof that 
is to constitute the floor of the second 
story when traffic requirements warrant 
the building of a second s 
be noted that this floor will |} irranged 
in the form of pit 


Here is a car barn 


tory It will 


permitting workmeé 


to get under the cars, and that the cor 
crete reinforcing rods are arranged in 
rows to form the its and track Iipper 

In the meantime the concrete has been 
given wat of coating te make the 
tel imperviot to rain 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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\ Radio Receiver for Everybody _ hicle weighing. in service condition, some | 


i VROM France come the tiny radio 9.150 pounds, of which weight a little 
4 . t is it ’ “SSIS t is 
, ‘ ' on the accomp over 64 per cent is in the chassi l {on 



































‘ istrat his receiving se capable of carrying, without overcrowd 
' en) © receiver of the ne, thirty six people, representing, on the ; 
ise type. o he back of which is average, a load of 5.400 pounds, so that 
a multi-- tuet crvstal dete when fully laden the vehicle and those | aa 
‘ i collection of accessories on it weigh something in the neighbor 
| eit " e receiver may be con hood of 644 tons Its center of gravity, | 
Ten ne f the tlexible leads nh service condition, but without load, = . 
rT oul flat spools, to any lies low down, being only about 4414 : 5 
table as an aerial nehes above tl road surface, or just F ‘ A 
an es ; Sacah dais alae noel, So Pressing the button gives the reading 
il fixed: comdenser Se e aly } lo 1 , ms 0 ° . 
\ nilense) a litte above the lev ~~ with this speed counter 
be connected the rear wheels rhe gage of the 
‘ vit thi ele vheels being 70 inches, it follows that : ’ 
R af 5 mation sought in terms of revolutions 
detect combination, so as he vehicle will recover itself if it is , a ae 
, j per minute or yards per minute. The 
ew e le th of the receiving tipped up until the rear axle is lying , ; . > F 
‘ timing. by use of this device, is obtained 
llowevetr ~ We © mention at BO deg. to the horizontal. : = ‘ 
; F ‘ automatically After connection has 
nle receiver of this When the omnibus is fully loaded the ae : : 
: ni heen made with «a machine, all that is 
operate o broad wave length: center of gravity rises to 62 inches ; x . 
; necessary to obtain a reading is to press 
' t receive signals of all above the road surface, so that in this 2 
‘ a large button When the contact is 
vt wit! wi mits condition — the maximum heel from : ; , 
’ : a made with a shaft the spindle of the 
fhe multi-contact detector, contained which the vehicle will recover itself is : : 
—— J pa instrument runs freely until the button 
the brass cusing on the back of the 291, deg These tigures do not take ac ' na nae pete i T! 
‘ . + Is ITESSOF ao i ‘ “elensed, he 
pps if special roller bearings to ‘ rolieonne receivel j in ingenious ce count oft the fact that the body is wins ” rd os . , a om 
" = P Splndie Is a omi Ci 4 ‘eed fi e 1e 
fe ixies of railroad cars Pen fine vires press on ten dif mounted flexibly on the chassis, In an I s ‘ 
. device has run three seconds and the 
erent ots of a galena ervsta and the actual test the yielding of the springs ‘ 
Rail ip ith , ilineedh thin: sabia: tm tent ight tet hands remain in the reading position. 
ea ou : 4 ve P ‘ rs 4 necter te eh «ft taet perin ent le ehicie to be ped, eh > P 
VINE . . ~~ — ower wi ‘ : rreagggenrenyer" sae tie “ ise, tees By pushing a small button the hands 
> a t f <witel 4 irning ‘ t til we Ot . i ) » hb 
Roller Bearings : rn niece eo aoe ie oon may be brought back to zero 
t ne contuet ft sneothe n wis inclined a 1H) deg. to the verticle es . 
ry. ais rhe instrument can be operated in any 
| erel <prert elected, unt hie It will be seen, then, that the stability of s . 
te , position and has a range from 1 to 10.000 
revolutions per minute. The long hand 
indicates speeds from zero to 1.000 revo 
| . 

5 lutions per minute and the short hand 
running over a separate dial counts the 
ij number of thousands. Either revolutions 

‘ per minute or yvards per minute may be 

read directly on the dial without requir 
ing any mathematical calculations. Both 
the large and small dials have a second 
set of graduations in red to indicate 

speeds in yards per minute 
Keeping the Trousers in Correct 

Shape 
aaron Rigland comes the simple yet 
effective idea shown in the accompa 
nying illustration. This device, intended 
to keep trousers in a smart condition, as 
Automobile Valve Grinding by _. —— —— our English friends put it, is the inven 
‘ Kadel & Herbert 


Moto Complete radio receiving set especially intended for jewelers and others a ected ; Bes 
’ interested in receiving time signals from Government stations 2S 6 hee ee 
\\ metal, and fits into the cuffs of the 


tion of G. Parnell, an ex-service man. It 


trousers, giving them the correct Bond 

















port foul by unscrewing the a motor omnibus empty or fully loaded is ; ses 
’ Street set-up over the shoes, rhis de 
easing cap and turning the cup considerable when vehicle is stationary. when = t | fit ion t 
. . ce ooppedars o eC i «“ 3 ) 0 
r ining the galena erystal, ten new When the omnibus is in motion the pI , . oS Compan ee 
7 ; : other devices of the same category. in 
i pot may be brought into play Ihe angles of heel mentioned above are a : a: 
; . , tended to give a definite shape to soft 
‘ em Trot the rvstal may be varied by measure of its stability so long as its 
os a hats and alse to coat collars, 
eld ning the brass casing collar course is a straight line, and indicate 
crew on Phi <imple receiver is especially in the rane "yralepeie - the “bump” in the road — 
dden ended for the reception of time signals required to upset the vehicle hus the 
| ' | jewele! nnd thers nterested in wheels on one side of the omnibus could 
th courate re Radio stations through rise off the road surface nearly 3 feet 
he t the world are sending time signals without entailing the upsetting of the 
, i by dav, which may be intercepted vehicle Bumps of this deseription can 
\ i wide aren because of their great he ruled out of consideration 
owe Such signals are simple and do The critical test for the stability of 
rire knowledge of the code the vehicle arises, of course, when cen- } 
trifugal foree comes into play dvring 
-- Omnibus Stability the rounding of a corner. Taking 30 | 
NE riding as a passenger on the top feet as the radius of the curve and 7 
( ) f one of the double-decked buses miles per hour as the speed when round | 
ed in New York and London may ing the corner—both figures being on | 
| ometimes feel that he occupies a dan- the severe side—the upsetting force on 
erous position should the bus tip ever the fully loaded omnibus works out at | 
| rhe chances of this occurring have been TH15 lb/ft. The righting moment of the 
| ° - ‘ , mg r ; a » 
nalyzed recently in a British publica vehicle is 42,450 Ib./ft | 
on. The Engineer. and the conclusions . ° m —" 
reached in the article, of which this is A Speed Indicator ¢ ombining | 
| digest, should give the passenger who Stopwatch and Revolution 
’ 
kes to take the breezes from the top Counter 
i bus considerable satisfaction. NEW YORK manufacturer has de- 
raking the ordinary design of motor 4 veloped a device for counting spee : e ° 
el | rn Tae erase sr ncn ae core prey - pte ectagen dite egp a ed A device which fits into trouser cuffs 
4 quick, easy and accurate valve- omnibus used on © An ee aN over a period of three seconds which in- and gives the trousers the 
facet York streets. we find that it is a ve tegrates the result and gives the infor 


proper shape 
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American Lignite Coals | northeastern Montana, while approximate- 














(Continued from page 344) 


binder will not stand storage and han- | 
dling. On the other hand, briqueting the | 


untreated lignite with a binder is commer 


cially prohibitive because of the expense 
involved in view of the low grade of the 
raw fuel. It was because of this that a 


system of drying and carbonizing had to 
be developed which would produce a sub- 
stance lending itself readily to processes 
of briqueting. 
The carbonized 
somewhat 


lignite is said to bear 
the same relation to the origi- 
nal material that charcoal does to wood, 
and the resultant contains about 
double the amount of fixed carbon that 
would be found in a like quantity of raw 
lignite Therefore, with its combustion 
value thus improved the coke justifies the 
price of a suitable binder. 

The practice is to mix the carbonized 
material with a binder and to sub- 
ject it to compression in a briqueting ma- | 
chine In this the 
briquets are not waterproof, and to make 
them so they heated sufliciently to 
the binder to coke. The Canadian 
investigators have spent a deal of 
time in fixing upon a suitable binder, be- 
they recognize that this factor 
would be an important one in making the 


coke 


then 
condition, however, 
are 
enuse 


cause 


whole undertaking industrially practica- 
ble 

Coal-tar pitch is an excellent binder, 
but that substance is by no means cheap 


in Canada, and the amount available there 
is rather limited, Sulfite pitch, produced 
in the manufacture of paper pulp, is at 
hand in immense quantities. This liquid 
is generally into the 


has been re 


discharged as waste 
Waters near pulp mills, and 
sponsible for the poisoning of the fish in 
the 


oughly 


streams, This pitch provides a thor 
binder. 


The Canadian Research Council sapient 


satisfactory 


ly pointed out three years ago, before the 
Lignite Utilization Board hecame active, 
that the road to success in the briqueting 


problem is strewn with the wrecks of ill 
conceived attempts to do this apparently 
thing resulting from 
had 
technical experience, or 
Therefore, the Lignite Utiliza- 
obtained the 
mentioned, 
with a 


simple failure 


either ignorance of what heen done, 
lack of 
of money. 
tion Roard 
priations already 
this fund in 


expert 


shortage 
generous appro 
and with 
wealth of 
relatively easy 


hand, and 
assistance, it was 


to settle upon a proper line of procedure 
and then to start the erection of a plant 
capacity to operate on a com- 
mer The Board intends to dis 
tribute its output the ordinary 
channels of trade even though working as 


As explained 


of ample 
ial basis 
through 


a governmental institution 
officially, “In its relation toward business 
the Board has the power of an 
incorporated company to buy, sell, make 
In its rela 


interests, 


contracts, hold property, ete. 
tion to the Government, it is a trust, hold- 
ing and expending funds provided by the 
Government, and having hold 
property in trust.” 

The factory at Bienfait would have been 
in full swing months back had not delays 


power to 


' ¢lude the 


heen encountered in connection with the } 
delivery of machinery ard building ma- 
terials Even so, the chairman of the 
joard. Mr. R. A. Ross, reports that the 


works will be producing briquets by the 
the This 
example on the part of our neighbors to 
the north should 
and no doubt will serve to strengthen the | 


beginning of coming summer 


prove heartening to us, 


hand of the U. S. Bureau of Mines in its 


endeavors to new 
fuels within 
Two years ago the Bureau stated 
the nation’s all 
totaled = 3,553,637,000,000) mineable 


fons of 2,000 pounds, of which 1,051,290,- 


ceaseless 


open up 
continental 


sources of our 
limits 
that 


ranks 


coal resources of 


0.000 tons, or nearly one-third, consisted | 
of Ii Of this lignite 964,424,000,000 | 


ignite, 
tons lie in North and South Dakota and 


|} in mind is 
| commonly 
) country 


ly 25.000,000,000 tons are in Texas, 7,404,- 
00,000 tons are in Alaska, and relatively 
smaller quantities are in several of the 
other western and southern states. Plain 
ly, if these so-called low-grade fuel de 
posits can be transformed into briquets 
substantially the equal of a corresponding 
weight of anthracite coal, surely this met 
amorphosis should be encouraged in every 


| possible way. 


The fact that should be held continually 
that our lignite deposits are 
found in those parts of the 
where no other solid fuel exists 
The average analyses of some of our lig 
nites give the following values: 


North 
Arkansas Texas Dakota 


Moisture ..per cent 29.73 28.635 27.138 
Volatile hy 

drocarbons * “ SST 32.53 29.11 
Fixed carbon “ 23.95 BO.4S 36.16 
eer S.45 S41 7.60 

The Alaska lignite closely resembles 
that of Texas and North Dakota, and the 
sulfur content of the lignite in these 
fields rarely exceeds 1 per cent The av 


TO00 British 
The Arkansas 
from the 


erage heating value is about 
thermal units per pound. 
lignite is distinguished 
principally by a higher percentage of 
volatile matter, which vields large 
ties of oils and tars 

Fuel conditions in so-called western Can 
ada ure 


those prey nailing 


others 


quanti 


from 


own lig 
Which we 


not radically dissimilar 
throughout 


States, 


our 


nite-bearing into ship 


millions of tons of bituminous and 
anthracite coals As the Bureau of 
the procedure is “liter 
ally an example of ‘carrying coals to New 
castle” The high prices for 
both industrial and domestic fuel, the im 
position of a great handicap on the indus 


vearly 
Mines expresses it 


results are 


trial development of these regions, the 
tving up of much transportation equip 
ment needed for other service, and other 
economic lost motion. The problem there 
fore involved in the utilization of lignite 


a hational one.” 
way 


is not a local but 
Finally, by the Bu 


reau shows what is happening in the ter 


of emphasis, 


ritory naturally tributary to the Dakota 
lignite deposits Into this region some 
thing like 2,000,000 tons of bituminous 


coal is shipped annually from Illinois, In 
diana, West Virginia, Kentucky, and Penn 
sylvania wh 
miles 

If the lignite in the Dakotas aud Minne 
sota were put into stable and 
condition, by carbonizing and 
briqueting, the fuel demand could be sup- 
plied with an average haul of than 
HW) miles. Two years ago the freight rate 
was about four mills per ton-mile On 
the face of it, if the fuel and power re 
quirements of the area 
supplied from the local lignite mines there 
would be a yearly saving on freight alone 
of quite $4,800,000! And if this near-bs 
fuel were used in place of the anthracite 
and bituminous coals brought from other 
States, the movement of 1.200 engines and 
DO.000 cars would be avoided. The rail 


referred to does not, of course, in 


The average haul is about 1, 


serviceable 
means of 


less 


in question were 


tonnage 
earriage of 1.500.000 tons of an 


thracite which makes a goodly part of the 


trip to this region by way of the Great 
Lakes 
The Bureau of Mines has at its dis 


posal an appropriation of $100,000 for the 
investigation of lignite utilization, and 
New Salem, North Dakota, 
lected for the site of a Government 
for large-scale carbonizing and briqueting 
tests. This 
in view of what Canada has done to pro 


has been se 


plant 
allowance 


seems inadequate 


vide for the needs of a far-less densely 
populated section. Here in the United 
States the transportation of coal and its 


Widespread distribution invite reflexes of 
a grave 
probably 
as in 


economic character concerning 
twelve times as many 


the case of the Dominion, 


people 








ECONOMICAL 
PRODUCTION 


CONOMICAL production is, perforce, the ob- 

jective of the manufacturer, for on it depends 
ultimately, his ability to meet the insistent demand 
for lower prices. 


To all machinists and metal working shops, WILLIAMS’ 
‘‘AGRIPPA’’ TOOL HOLpDERS, ‘‘The Holders that 
Hold’’, offer real economy in all machining opera- 
tions. They eliminate, at one stroke 


All blacksmith work on tools 

All waste of costly high speed steel 

All stocks of dead tools and steel 

All lost time of men or machines waiting for 
tools. 


They're convenient, efficient, economical for Turn 
ing, Boring, Planing, Threading, Knurling, Cutting- 
off and Side Work. 


Your dealer will serve Ask for Machinists’ 


Tools Book. 


you. 


DROP —FORGINGS 


often cheaper than castings 


~ 


— always far superior 


J. H. WILLIAMS @ CO. 


‘‘The Drop-Forging People’”’ 


BUFFALO 
28 Vulcan St. 


BROOHLYN 
28 Richards St. 


CHICAGO 
1028 W. 120th St 


St. Catharines, Ontario 
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Pertaining to Aeronautics 


\ 1A AND MARINE PROPULSION.—W 
i ‘ ‘ i. 8 llicksville, 
) lates ilarly to a 
propel he or el a lane nd helicop 


purpose is to provide a propelier 








BY I TA I A All 
{ APPLIE 

which is designed t ft an airplane or other 

vehiels wl h it i during a portion 

f it ent d to propel it forwardly 

ng nother portior f its movement, and 

pr i propeller which is capable of 

! t greater speed with less 

' e mot power than is usual. 

Electrical Devices 

ELECTRIC LIQUID HEATER B, W. Macy, 

so I Bay St Jacksonville Fla rhe object 

of th vent s to provide mechanism of 

th } ape ed ipable of heating liquid 

| : y hich deg wherein a heating 

lis pr ied embedded in an agent capable 

f te iM r ited t J hich legree in a short 
tir ‘ r through the coil 

i CTRIK HAIR SINGER J P Mc 

Ma lith St.. Whitestone, L. L, N. Y 

The f the inventio is to provide a 

hair ger using an electrically heated wire 








a | A IEW THE SiNul WITH PARTS 
BROKR AWAY 
singeing medium to insure a quick and 
eff ngeing f the hair Another object 
a t j de a simple construction and ar 
rangeme to prevent short circulating through 
he mediur of the hair or scaly 


Machines and Mechanical Devices 


MOTOR FOR AIR PUMPS G 











¥ ACO 621 1 161, New York, N. ¥Y 
Phe nventic relate t t power machine 
which S asso ted with various other de 
vice t : mplete emblage whereby elec 
trical Fe s produced therein Among the 
objects t provide t particular form of 
windmill ‘ h may ise all of its power in 
provid supply of compressed air for a 
storage tank which is associated with an air 
eng i a ger whereby it may be 
utilized to produce electrical current either for 
immediate use or for charging a storage bat 
ter 
AUTOMATI« DOUGHNUT MACHINI . 
A. P ¥, 931 Lakeside Place, Chicago, Il An 
bjeci f th invention is to provide an auto 
t i I W t ndapted to be con 
ted with a suitable prime mover, whereby 
the doug? < 1, dropped into a con 
tai ! l or the like until 
done b in a receiving pan 
witb ! ul la beyond the placing 
of th h the hopper of the machine 
APPARATUS FOR TREATING CINNABAR 
OR! \ IR - Leland, Oregon More 
t ly I lates to a con 
t! t f retort 1 condenser which co 
operat | th re« ry of mercury from the 
re ‘ bie be ri pr de an apparatus 
f t hara r stated ( facilitates the 
‘ ery f the mer ry or other material and 
hich ically performs the operation \ 
tl s previde means for heat 
the ore while in a finely divided state 


COMBINED PRESSURE REGULATING 


AND GOVERNING APPARATUS J. P. Merz 

Carlstadt, N J This inventor has heen 
granted e patents of a similar nature, the 
obje to prov antomatic pressure 
r lat ind geverning apparatus arranged 
to insure the accurate functioning of the appar 


tus as a regulator, and after it has been set to 


{a predetermined pressure, and to provide a 
function for coordinating or sub 
regulator without interfering 
thereof in the performance 
regulator. Another object is 


sensitive 


| governing 
controlling the 
with the accuracy 
of its work as a 
to render the apparatus exceedingly 
and dispensing entirely with packings, glands, 
stuffing boxes and other devices producing fric 
A further object is to pro 
pressure regulating and gov 


tional resistance, 
vide a combined 
erning apparatus arranged to act as an auto 

regulating valve or as an au 
valve o7 as an 


matic pressure 


tomatic stop emergency stop 





valve. 

BOBBIN UNWINDING ATTACHMENT FOR 
SPWING MACHINES E. M. MENZL, cor. 
Riker and Steinway Ave., Steinway, Long 
Island City, N. Y The invention has par- 
ticular bobbin winding and un- 
Among the objects is to 
provide a means or attachment for the bobbin 


reference to 
winding devices, 
winding spindle adapting the same to receive 
which the 
wound mechanically by 
operation of the machine. 
COMBINED MOTION 
AND PROJECTOR F. 
De Tarras, Rockville 
the objects of the 
combined 


any convenient empty 


readily 


spool upon 


thread may be 


PICTURE CAMERA 
MLapDINicnH and A. R 
Center, N. Y. Among 
invention is to provide a 
moving | 
picture projecting apparatus of such nature as 
to adapt it for ready and satisfactory use by 
Another object is to 
suitable to be earried by tour 


photographic camera and 


an amateur provide 
such a camera 
ists in place of an ordinary camera, the appara 
tus being small and adapted to be manipulated 
for the purpose of photographing animated pic 
tures and suitable with but slight changes for 
the projection of the any time 
after the development of the film 

SHEET METAL PRESS.—D. C. CANFIELD, 
East Canaan, The particular object 
of this invention is to provide a press adapted 
to form the ends of sheet metal drums, cans 
general, and for properly 

The invention aims to 
which the receptacle 
position and be oper- 

otherwise form the 


pictures af 


Conn 


and receptacles in 
crimping the same 

mechanism in 
firmly held in 
upon to erimp or 


provide 
will be 
ated 
j}end of the same. 

SLICING MACHINE.—A. G. 
A. B. Baron, 2 Quai de la 
France, rhe has for its object a 
adapted for cutting ordinary 
into slices of determined 
The machine is essentially charac 
terized by a frame carrying a circular knife, 
the to-and fro motion of which produces the 
rotation of the knife and determines the 
forward movement of the carriage carrying the 
product to be cut. 


ALBERTI and 
Rapee, Paris, 
invention 


machine meat, 


sausage ham, ete., 


thickness 


SICKLE 
No. 1, Buhe 
vention is the 


GRINDER.—L. V. Sonner, R.F.D. 
Idaho The purpose of the in 
provision of a grinder having 
simple means for rigidly supporting the sickle 
and driving means 
grinding permits of the 
universal movement so that it can be moved to 


blade in convenient position 


for a element which 
iny desired position with respect to the sickle 
blade for effecting the desired grinding of the 
teeth of the blade 


Medical Devices 
ORTHODONTI APPLIANCE. — J. E. 
Starks Bldg., Louisville, Ky. 
this invention is 
positively 


JOHNSON 716 
rhe object of to provide a 


device which holds and constrains 


in arch-bar te perform its orthodontic function 
does not interfere with occlusion and 
discomfort the wearer which is uni 


which is 


which 
does not 
versal in action and application and 
easy and 

DENTAL FLOSS HOLDER L. J. Hocarry, 
144 8 srooklyn, N. Y. The object 
of the invention is to dental 
holder for personal use, and 
arranged to enable the user to quickly 
a piece of floss in stretched position and allow 


inexpensive to manufacture 


Oxford St., 
provide a floss 
professional or 
place 
of readily removing the same after use. An- 
other object is to permit the 
from 


ready removal of 
teeth or to 
apply a ligature or perform other dental op 
erations without passing of the fingers into the 
mouth 


extraneous matter between 


Prime Movers and Their Accessories 

TIMER H. ZIns, Minn. This 
invention has for its object to provide mechan 
with timers of in- 
ternal combustion engines, for permitting thei 


Wabasso, 


ism for use in connection 


| LINGS.—T 


timer to be arranged above the engine in con- 
venient position for while at the 
same time providing the proper drive connec 
time shaft. 


inspection, 


tion between the timer and the 

PISTON VISE.—L. A. ANDERSON, Box 57, 
Kasson, Minn. The invention relates to de- 
vices for holding pistons of internal ccmbus- 
tion engines and the like. An object is to 
provide a piston vise by means of which equal 
pressure is applied to all sides of the piston, 
thereby holding the latter rigidly without oe 
slightest distortion. A further object is to 
provide a vise by means of which different 
sizes of pistons may be rigidly clamped. 


LATCHING DEVICE FOR CAR COUP 
H. Sanrorp, Alexander City, Ala 
The invention latching means for 
effectively securing the draw-heads of the} 
couplings together so as to prevent their acci 

dental release and to eliminate the unneces 

sary slack which is usually found in couplings. | 
It is also a purpose to provide a device which 

in its released capable of being 
moved to a locking position when the two draw- 
heads are moved into engagement. | 


Railways and Their Accessories | 


relates to 


position is 


AUTOMATIC RELEASE VALVE. — G. H. 
Sactier, 6438 S. Honore St., Chicago, Il. An 
object of the invention is to provide an auto 
matie release valve adapted to be connected | 
to an auxiliary reservoir in an air brake 
equipment of standard type which will auto 
matically close when the air in the auxiliary | 
exhausted. A further ob 
which will nor 


reservoir has been 


ject is to provide a device 


mally remain closed, thus preventing escape | 
of air. 
CAR DOOR ACTUATING MECHANISM.— 


W. N. MceCie.cian, 430 Cumberland St., Brook- 


lyn, N. Y¥ The invention primarily contem 
plates a means for controlling the entry and 
exit of passengers to and from a car, said 


means being operable from a common control 
point located within convenient reach of the 
motorman. An important feature of the in- 
vention is to provide a safety device for re- 
ducing the possibility of accidents to a mini- 
mum Another object is to provide an effi- 
cient fare-collecting means which controls the 
exit passage of the car. 


Pertaining to Vehicles 

TRUCK.—R. A. Brapiey, Box 102, Merrit- 
ton, Ontario, Canada. The particular object 
of the invention is to provide a truck for 
conveying crushed stone, coal, sand, and other 
similar material, and to facilitate the unload- 
ing thereof by providing on the truck body an 
outlet chute connecting with an opening in 
the bottom of the truck, through which the 
material is fed by gravity, and controlled by 
the arrangement of a gate. | 

RESILIENT WHEEL.—C. O. Prowse, 245 | 
W. 55th St., New York, N. Y. This invention 
has for its object to provide a construction in 
which the resilient elements are arranged to be 
brought under tension when the wheel is ro- 
tated in either direction. A further object is 
to provide a resilient structure for a wheel 
with protecting means so that dirt and dust 
will not interfere with the proper operation of | 
the respective parts. 

LOW PRESSURE ALARM FOR PNEUMAT- 
IC TIRES.—W. A. Harris, 238 John St., 
Greenville, 8. C. The prime object of the in- 
vention is to provide a device readily attacha 
ble to the valve tube of a pneumatic tire and 
operable to sound a signal upon fall of pres- 

















A VERTICAL SECTION SHOWING THE 


SIGNALING POSITION 


ALARM IN 


sure a predetermined number of pounds below 
the pressure within the tire when the alarm 
is connected therewith. The alarm embodies 
an audible as well as a visible signal; the de- | 
vice is protected against dirt, water or the 
like, 

COMBINED AUTOMOBILE BUMPER AND 
TOOL CARRIER.—J. H. Dwork,, 217 W. Ken- 
ny St., Newark, N. J. The purpose of this in- 
vention is to provide a bumper of simple con- 
struction which is adjustable laterally to per- 
mit its application to automobiles having chas- | 


| lbs.; whiting, 27 lbs.; lithage, 13 Ibs. ; 


composed of 


sis of various widths and so designed as to 
support a receptacle in which tools or the 
like may be carried, such receptacle being 
formed to allow of the lateral adjustment. 

TIRE FILLER.—V. Curtittra, ¢/o Janitor, 
525 W. 47th St., New York, N. Y. The inven- 
tion relates to cushion tires for Wheels of au 
tomobiles, bicycles, airplanes and other similar 
vehicles. The object is to provide a filler 
adapted to fit into the shoe of a tire in lieu 
of an inner inflated tube and arranged to pro 
vide the desired cushioning effect, the propor 
tions of the ingredients being varied according 
to the particular use made of the tire. A com 
position of about the following proportions 
have been found best suited: Para rubber, 56 
sulfur, 
3 lbs.; ammoniac carbonate, 1% Ibs.; coal tar, 
1% Ibs. 

CUSHION TIRE.—J. C. Buscue, 318 Hast 
ings St., Detroit, Mich. The object of this in- 
vention is to provide a tire having the re 
siliency of a pneumatic tire without its liabil- 





DETAIL OF A PORTION OF THE WHEEL 


ity to injure, wherein the tread of the tire is 
spaced connected tread blocks 


| which are mounted to yield toward and from 


the hub. 

AUXILIARY AUTOMATIC SEAT.—R. H. 
Dierricu and T, L. Hiprarp, c/o Le Baron, 2 
Columbus Circle, New York, N. Y. Among the 
objects of the invention is to provide an aux 
iliary seat arranged to permit of conveniently 
moving it into extended position for use or 
folding it into compact form and storing it in 
a comparatively small storage space in the 
front seat of the vehicle. 

AUTOMOBILE HOOD FASTENER. — A. 
Smiru, address Asa E. Reed, Hadsell Bros., 
Worcester, N. Y. An object of the invention 
is to provide a construction of spring catch and 
mounting therefor, which can be moved to un- 
locking position and held in such position until 
released and then elastically spring into lock- 
ing position. A further object is to provide a 
device which will be simple, strong and dura- 
ble in use. 

TRANSMISSION LOCK FOR AUTOMO- 
BILES.—J. 8S. Micuaet, Aberdeen, Md. The 
invention relates more particularly to a sim- 
ple, convenient and efficient mechanism which 
will involve minimum change in and addition 
to the conventional automobile transmission 
and which will automatically act by a simple 
movement of the gear shaft lever beyond one 
of its normal limits of movement in such a 
way as to lock the propeller shaft or as to 
prevent towing of the vehicle and at the same 
time permit the engine to be started and 
freely operated without danger of stripping 
of gears. 

Designs 

DESIGN FOR AN AUTOMOBILE BODY.—A. 
De VELASCO, 1 W. 34th St., New York, N. Y. 

DESIGN FOR A TOILET BOX.—J. Rosen- 
FIELD, 225 Hooper St., Brooklyn, N. Y. 
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applications, irrespective of the complex nature 
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specialized, technical or scientific knowledge 
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We also have associates throughout the 
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Recruits for the World’s Biggest 
Fish Show 
(Continued from page 345) 

such a very human look that visitors £0) 
into peals of laughter when they witness 
his antics. Then there is the mud puppy, 
a dog of the deep. With a set of curious 
hind legs to match those up in his bow, 
this specimen might pass as a marine 
yersion of the dachshund. 

The crew of the “Seahorse” have also 
peen fortunate in securing some good 
specimens of that curious marine dweller, 
now rather rare, known as the seahorse. 
Really it looks more like an interroga- 
tion point than a genuine equine. In very 
olden days, folks believed in the exist- 
ence of a seahorse of tremendous size, and 
artists with active imaginations made pic- 
tures of him, snorting on the waves. This 
little fellow all that is left of him. | 
Something in the pose of his head sug- | 








is 


gests that seahorses once wore check- 
reins. | 
One of the most vital needs of an 


aquarium such as New York's is proper | 
apparatus for procuring its living exhibits, | 
as dealers in live animals offer nothing | 
suitable for such an institution. The in- | 
terest and value of its exhibits depend | 
entirely upon its success in capturing and | 
transporting specimens in good condition. | 
The method employed in transporting is | 
quite as important as that employed in| 
capture, since specimens must arrive in 
such condition as will insure their sur- | 
vival in captivity. In the transportation 
of fresh-water stock, the rough treatment | 
involved in the use of shipping tanks, 
wagons and trains, is unavoidable, but in | 
the case of marine stock, better methods | 
are now available. 

The director of the Aquarium has al- 
ways felt that a boat with a water com- | 
partment has been urgently needed for 
this purpose, and has often urged its pur- 
chase. A public aquarium without a col- 
lecting boat is in about the same situation 
as a farmer would be without a wagon. 

It was not until recently, however, that 
the Executive Committee of the Zodlog- 
ical Society finally authorized the con- 
struction of a well-boat to be used in 
making collections of fishes and marine 
invertebrates for the Aquarium. 

In making collection of fishes in local 
waters the Aquarium is not entirely re- 


stricted to northern species. The Gulf 
Stream, that great river of the ocean, | 
brings north every summer a host of} 


tropical fishes, some of which have been | 
recently brought in by the “Seahorse.” 
The collecting field, since the installation 
of the boat, has been extended to such a 
degree and the work facilitated to such; 
an extent that the Aquarium will soon be 
able to secure and exhibit something 
never accomplished heretofore, the ma- 
jority of the two hundred or more species 
of fishes known to frequent the shores of | 
Long Island. 


| 


What Happens to Ground Water 
and Why 
(Continued from page 345) 

a 30-day test. Not including sandy lands, 
the volume of water necessary to move 
the moisture the first inch was about the 
same or slightly less than the require- 
ments for conveying the last inch on a 
basis of 30-day tests. The difference in 
the percentage of moisture discovered 
near the bottom and that found near the 
top of a vertical soil column is cause for 
inference that more water to the inch is 
removed for the bottom inches than for 
the top ones. 

The experiments indicated that in the) 
event of flumes being inclined downward 
water attracted into the soil column ap- 
peared, after several days, as free water | 
dripping from the flume, thereby consti- | 
tuting what is technically described as a | 
“eapillary siphon.” The formation sug- | 
Sests that where a canal is located along | 
a hillside water may be drawn out by 
capillarity continuously, resulting in the 


| column from the vertical. 


SCIENTIFIC 


water-logging of land farther down. Top-! 
soil of high capillary power and an im | 
pervious subsoil, both sloping downward 
from a canal at an angle of 15 degrees 
or more are conditions inviting the water- 
logging of the land. A swift, unexpected 
change in the slope of the ground would 
produce a swampy area, The lesson the 
test would teach is so to locate canals as 
to avoid a repetition of this condition. 
Columns of soil encased in specially 
built flumes, each containing one plate- | 
glass side, were a unit of the equipment 
used in recording the rate at which mois- 
ture travels. The word “flume” as ap- 
plied to these experiments signifies the | 
soil column and its containers, one side | 
and the bottom of each flume being con- 
structed of wood with metal lining. A 
feature of the government tests was the | 
use of inclined columns. The soil columns 





employed were 100 square inches in cross- 


sectional area, considerably larger than 
columns used in previous tests. Uniform 
soil was packed into the flumes and wicks 
extended from within the water in the 
tanks up into the flumes, measurements | 


being taken daily and often more fre- 
quently. } 

The flume contained that portion of 
the soil column extending beyond the 


outer edge of the ell. The bottom and one 
side were constructed of 2-inch redwood 
plank, lined with galvanized iron. The 
other side was composed of plate glass, 
the top of the flume being open or cov- 
ered with maltoid roofing. In area, the 
soil column and its container was 10 by 10 
inches, and of varying lengths. The gal- 
vanized lining at intervals of one foot 
was ridged or corrugated with ore-fourth 
inch channels extending up and into the 
flume. The metal lining on the bottom 
was bent down and over the edge and 
up on the glass side, constituting a chan- 
nel for the reception of the edge of the 
glass side. The channel was one-half 
inch wide and three-quarters inch deep. 

As to be implied from the name, the ell 
is an elbow to divert the direction of soil 
It penetrates 
six inches within the tank and a few 
inches within the flume proper. This unit 
was built of galvanized iron, having a! 
cross-sectional area of 100 square inches. | 
The bottom end of the ell is closed with 
a piece of extremely fine meshed brass- 
wire gauze, soldered thereto. The angle 
is of sufficient amplitude so as to change 
the direction of the soil column from the 
vertical upward to any specified range. 
An evaporation tank, 18 inches square 
and 12 inches deep, was constructed of 
ralvanized iron. The tank was placed 
in a wooden box two inches larger all 
around than the object which it contained. 
The surplus space was filled with soil, 
thus insulating the tank upon the bottom 
and sides. Air temperatures were taken 
with a self-recording thermograph. Both 
this and the flumes were protected from 
sun and storm by canvas covers. 


“Banking” Electricity for 
Universal Use 
(Continued from page 348) 
ing the transmission costs per kilowatt 
hour to 16 per cent of the present. | 
Twenty years ago, in the American} 
Klectrician for May, 1898, I published an 
article pointing out that the cheapest 
form of power storage was a reservoir at 
the top of a hill, to which water was 
pumped and the energy of fall utilized. 
Some years later the Westinghouse Com- 


pany was concerned with a plant for 
Johannesburg, South Africa, and I sug- 


gested this method, and it was used. 

But later on a much less expensive and 
much more simple and efficient and uni- 
versally applicable method suggested it- 
self. Hills cannot be found everywhere, 
and as turbine decreases and effi- 
ciency increases with the height of hy- 
draulic head, hills are not often of suf- | 
ficient height. 

This new method can be used to make | 
not only the big city the receiving and dis | 
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Ranger, Texas, January 13, 1921 


Double Seal Ring Company, 
Fort Worth, Texas. 


Gentlemen: 


We wish to state for the benefit of your prod- 
uct, that we, having a number of passenger cars and trucks 
in our service, were having unlimited trouble trying to 
overcome oiling trouble without injury to the motors by 
insufficient lubricating oil, but with the assistance of 
your rings, we can overcome any case of oiling trouble at 
the same time carrying an excess amount of oil in the 
crank case, which is very necessary on long drives in the 
oil country. 

In addition to overcoming the worst cases of 
oiling trouble, we increase the compression effect and 
reduce our fuel consumption about forty percent; we have 
a@ number of passenger cars and trucks and we are equip- 
ping every car and truck in our service with your product 
as we are sure we have at last found the product we have 
long been waiting for - power and economy. 

We wish to add that anyone confronted with the 
difficulties mentioned above will make no mistake by 
installing your Double Seal Piston Rings. We wish to 
thank your representative Mr. Sparkman for calling upon 
us. 





Yours very truly, 


THE PARKERSBURG RIG & REEL COMPANY 
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District Manager. 4 
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Within a block of the Plaza entrance to Central Park, with 
easy access to the theatres, clubs and shopping centers. 


An exclusive place for either temporary or prolonged abode, 
offering every appeal to the most exacting taste, sumptuous in 
furnishings, unsurpassed in cuisine, with the comfort inspiring 
atmosphere of the modern well-appointed home 
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repro fness iving in space, 
ibsence of splinters, and 100’ 
ulvage value yn re-erection, 


which make it a better invest 
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possesses in addition the follow- 
ing feature which are especi 
ally valuable to large users 
High load Capacity 
Few and simple parts, 
Easy and simple erection, 
Easy re-location, either of 
individual shelves or of en 
tire units or groups, to suit 
changes or growth in business 
The manner in which Lupton Steel 
; g is designed to combine maxi- 
n storage capacity with flexibility for 
wth is des bed in Catalogue C. It 
le bes also the other items of Lupton 
act y E pme ts n above. 
Order them from Stock 
Most Size f Lupton Steel Shelv 
and a te { Factory Equip- 
ent are carried it warehouse stock by 
bra es es 1 below 
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tributing “banks and the subreceiving | 
I ti ng “banks” each a “recep 
point on top of a hill,’ but can be ap 
a at prac CuuLiy il pont where power 
eceived under the “bank plan trom 
Fl il trausn n Wire or distribu 
n wit so OW t make every re- 
of a hill and 
i ‘ | f lwieoor even WM) feet? 
vy can this be done By establishing a 
\ band e point Phe construe 
er bank” is very simple 
Sink a ift the reception point 1.260 
(M) feet deep, and 1 lateral head 
rt te i ) 1 Wate reservoir 
Inst i metor, operated from the trans 
<s ‘ ha iT ihe cigantic 
lie ool mines, and con 
‘ | i rod yp. and pump the 
t reservoir With the 
SK ly gy ut ed (or with 
e pow nitted to another 
’ e ground 
i ! ar ind 
, p powe! 
‘ lriving 1 
raul ! wre rate cuted at the 
‘ { i = \ OM puree 
| 
N = storage 
! mine 
CMM D Tenet teeperi mT ve 
| iM) . m 
{ f \ (Hd tee 
v from the 
! ! 4 ig err ‘ 
| horse 
IOPCMMD footerne s. and 
wv mM) 
iui oe i 
in ‘ 
Tere TT) 
‘ ire We 
il) s.- per cub 
( | Yam} 
\t \l p ed and 
wy i 1S - I 
e184 e dent) 
= ‘? ‘ . u 
vy owe ! 
I¢g . ait tlicient 
‘ imuch more dif 
I. t i t i The 
to nar veil ad 
‘ Hos ! t 
Nloreove 
ix bank,” the bes 
LDV preliminary b < 
[ ( ivation eed "“ 
I rin 
Ihe nie e shaft is what might 
‘ tlled dead SS ¢ ivatior But this 
m I the Tamarack mine, 
j" init t ‘) et deep he size of 
shaft, for four cages, one ladder and pipe 
way is 7 feet 2 inches by 27 feet 5 inches 
Halt his w kl be more thai ample tor 
thie power bank shat rhe storage ca- 
wit ln yr tuiken as 1TAWMEOO0 horse 
power hours, the reservoir excavation 
led dye mr) cubie vards while the 
shaft vil i tuls less lin TOO 
eu ras CSS ha ve ver cent 
r r iw ipacity 
Val y it nt the following, fe 
ibilitv to choose best location geologically 
d ' tation, ete owering of 
working along standardized 
vith machinery suited for quan 
t f hatt unl headings 
ra t wowe iD k’’ system, I feel 
1 l COs wert Varad of execu 
in iy ought dow! cents 
\ t vr r enel 
' f vi cost of 
“ el tive ifs per 
} 
tl f OO cel per cubic 
not be much out of va . 
‘ ! ! t that in seme of the 
Sauth Afi 1 mines, i is found 
hat the « blasting xeavating 
reaking up, 1 ng to surface, pulveriz 
Ly ching, ¢ amounts to almost ex 
1) cents per ton, or about $1.25 per 
cubie vard rhe excavation alone cannot 
cost more than half that 
Since a pond or harbor may be used for | 


the upper reservoir, and since the cost of 
motor-driven pump plus the turbine-driven | 
generator, for the ordinary transmission 
system furnishing direct current for 
very little from 
rotary converters, 


street 
the cost 
extra 
per 


less 


ears, ete differs 
of transformers, 
reserve Ccapucity sizes 
horsepower-hour, and 
the 


eurrent is 


necessary, etc. 
may even he 
trom 


ment, if 


generating and equip 
(in 


Saving at 


direct used some 


cases even when alternating current is 
used), we can take the cost of storage 
plant as 25 cents per horsepower-hour. 


Assuming interest at 7 per cent and de 

ition at 3 per cent, both of 
are high for a plant of this type, 
there is very little to deteriorate, we 
cost of re of 


for one year, namely, 3 


preci which 


since 
ean | 
stor: kilowatt a 


get one 





cents. 


A City Without Water 


(Continued from SON) 


page 


da ind a smaller section employed on the 





steeper slope Asa matter of fact, however, 
the larger section was continued for two 
miles beyond the change of slope rhis 
meant that the depth of water need be only 
> feet instend of 744. The result was that 
| throngh the {mile cut, which was 
deep and therefore expensive, the leve 
f the r us mw aqueduct floor is 
termed, was put about 10 inches higher 
han WwW | otherwise have been possible 


two miles of larger 


he extra cost for the 


Sent nh Was not considerable An advan 
4 hha mit become of value in the 
! ent ire, to judge by the rate at 
vhicl e 4 grows, consists in the fact 
= lhe host expensive, section 
he whole 100 miles of aqueduet, there 
s already a long line of conduit capable 
f passing 144,000,000 gallons per day A 
second aqueduct Is contemplated, which 
will carry additional water and will ex 
end ft he end of this large construe 
on on to the vicinity of Winnipeg rhe 
wueduct would then be run, at the Indiat 
Bay end, under a small head—from © te 
1 feet, booster pumping plant being en 
ployed to produce t 
rhe aqueduct from the end of the 9 
mile cut follows a route determined prin- 
cipally by the criterion of cost. The land 


flat that topography played only a 





small part in the settlement of the pre 
cise route Foundation costs ds grades 
had to be considered, as they controlled in 
a large measure the expense, It is said 
that an aqueduct conld have been run on 
almost any straight line connecting Shoal 
Lake and Winnipeg. But, by taking ad 
vantage of this condition and that, and | 
modifying the alinement in conformity, a 


route effected a 
saving of dollars, al 
though as a matter of fact the departures 
from a perfectly straight line have added 
the length. 


which 
millions of 


was determined 


some 


several miles to 


While the Winnipeg Aqueduct is uni- 
formly a concrete pipe line and does not 
exhibit quite that multiplicity of con 
struction types presented by the Catskill 


conduit, still there were problems of im 
portance which had to be solved, One 
of these concerned the foundatious. — It 
Will readily be understood that a route 
1) miles long would likely present great 


Variations in connection with the support 
the suntered As 
the range of 


from peat to 


Ing power « f soils ene 
matter of fact 
tended 


SOUPS 


Variation ex 
There 


various 


rock wert 


clay, Waxy clay, mixt 


trap rock 


of sand and clay, granite, rhe 


sand-clay mixtures were some of them dry 
the 


level of 


along the aqueduct line 


some wet Sine the invert 


Was everywhere 


below ground-water level, two matters 
were more or less urgent a large part ot 


the time and one of them 
Phe 


crete be 


all the time 
specifications required that the 
lxid in the This 


ment was met by drains and pumps. 


Con 
dry, require 
The 
second matter, which was urgent at times. 
the 
supporting power 
ple, had to 
increased 


was necessity of providing adequate 
Soupy for exam 
resistance to weight 


This quicksand had to be dealt | 


clay, 
have its 
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with, a layer of stone and gravel was put 
in the bottom of the trench, which natur- 
ally had to be excavated deeper than 
would otherwise have been the case, in 
order to provide the space. | 
Peat beds would be dug out, and sand and | 
gravel, if necessary, put in at the bottom 
of the trench. Where flowing clay was 
encountered, the trench was made wider 
and in some instances a pile foundation 
put in. 

Near the Indian Bay end, the aqueduct 
parallels Snake Lake for perhaps two 
miles. It was unsuitable to use a porous | 
foundation in this region and at several | 
other points. The general reason was| 
this: The surface waters stand at 
higher levels than the aqueduct structure 
itself. | 

As concrete is not especially heavy, the } 
specific gravity being round 2, and as the | 
bore occupies a large part of the standard | 
cross-section, an empty aqueduct com- | 
bined with a porous foundation might 
very well result in actual flotation. One| 
eure for this condition is weight.  Pil- 
ing on excavated material is a natural 
solution of the problem; but here the ma- | 
terial available for weighting was gener- | 
ally of a peaty character and therefore | 
light in weight. To bring other material | 
to the spot would have been very expen- | 
sive and to pile up light material to a 
proper level would have meant a large} 
amount of such material. It was eventu- 
ally decided to put in a very heavy invert. | 
This naturally meant expense as the aque- 
duct is 10% feet wide inside. Where to 
use a heavy invert and where not to use 
it was continually a matter calling for} 
the exercise of just judgment. That suc- 
cess has been attained is suggested by the 
fact that, after a year’s operation and 
with the conduit frequently with a very 
moderate amount of water in it, the strue- 
ture remains secure in its place, despite 
the fact that it has been continually alto 
gether submerged. 


necessary 








The aqueduct is of concrete throughout. 
But in the Red River Valley there is a 
siphon. This is of concrete, but the con- 
duit is here under pressure. The pipe is | 


reinforced and the concrete itself is es- 
pecially rich in cement. The easterly | 
section, four miles long, of this great 


siphon is an 8-foot pipe with an 8-inch 
wall, 

It was entirely built on the premises, 
an invert being first poured and then the 
superstructure. The backfill over this 
pipe is 6 feet deep, being considerably 
deeper than normal. The reason centers 
on the prevention of a freezing tempera- 
ture inside the conduit. This prevention | 
Is considered more than ordinarily desira- | 
ble because the entire circuit of the inner | 
surface is wet; whereas, with the stan- 
dard section of the aqueduct, the upper | 
part within is never wet by the flowing 
water, 

The section of aqueduct between Red 
River margin and the site selected for 
the reservoir some 10 or 11 miles from | 
Winnipeg is also a pipe line of circular | 
section. It was constructed, however, of 
pre-cast sections 8 feet long. These sec- 
tions are 514 feet in diameter and have an 
8-inch wall. 








The siphon passes through strata origi- 
id down beneath sea water. They 
in consequence, a heavy impregna- 
sodium, magnesium, calcium and 
its. It would be undesirable, to 


8 ast, to have any long continued 
_ tween these salts and the re- 
in mcrete immersed in ground 
wa \ good deal of permanent drain- 
age refore provided. 

Ti acture of the 614-foot pipe in 
§-foo was serious business. A 
yard out at a point about a mile 
north ne of the aqueduct, where 
it was nt to receive steel rein- 
forceme ‘ment by rail. Eight con- 
crete mi © installed and produced 
enough < for the manufacture of 


about 24¢ il feet of conduit per day. 


has 


; car. 
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The reinforcing mesh is said to have been 
the heaviest ever made. It came in a 46- 
inch width and had to be bent to shape 
on the spot. This was done by using 
special rolling mills. Square section rods 
twisted were also used as reinforcement. 
These were likewise bent to shape in the 
yard. Steel forms were employed in the 
easting of the concrete. Steam could be 
admitted to and about the forms. 

The actual crossing of the Red River 
has been accomplished by the use of cast- 
iron pipe 5 feet in diameter for the ver- 
tical arms of the U and by the construc- 
tion of a concrete-lined tunnel for the 
horizontal connection from arm to arm. 


Mechanical Hired Men 


(Continued from page 341) 
special feed racks. They are shunted 
directly under the silo chutes or into 
the hay or grain barns, loaded with feed 
and hauled into the different cattle lots. 
Each car is arranged so that the cattle 
can eat directly from the car. This elim- 
inates much extra work in handling the 
feed. When the car is empty it is hauled 
from the cattle lot by the locomotive and 
replaced by another car loaded with feed. 
All these arrangements were worked out 
and installed by Mr. Lewis. They are 
unique on his ranch and are found on no 


| other farm or ranch in the world. 


As an auxiliary to the steam locomo- 
tive, Mr. Lewis has devised an original 
gasoline locomotive which he constructed 
out of an old 60-horsepower automobile 
engine. He has installed this engine on a 
steel frame and mounted it on four ordi- 
nary railroad wheels so that it is adapted 
for use on a standard gage track. It is 
available as an emergency engine when- 
ever the steam engine is out of commis 
sion or when an immediate call must be 
answered at a time when steam is dead 
in the larger locomotive. This rancher 
converted one of the flat cars into 
an automatic dump car for hauling ma- 
nure and other farm refuse. The car is 
equipped with a special rack which can 
be elevated and dumped mechanically at 
the will of the operator. 

Another flat car has been transformed 
into a portable disinfecting and white- 
washing outfit. A large wooden tank of 
35 barrels’ capacity has been placed on the 
A 4-horsepower gasoline engine lo- 
eated at the front end of the car fur- 
nishes power to run a number of agitator 
paddles in the interior of the tank which 
stir and mix the solution. The engine 
also operates a triplex spray pump which 
is used for sprinkling disinfectant over 
the hogs or for spraying the hoghouses 
with either whitewash or disinfectant so- 
lution. All these mechanical appliances 
of home design are practical and efficient 
and are of great value in minimizing hand 
labor associated with routine ranch work. 


Dyspepsia After Six Months 

VERY remarkable case of what is 

known as “deferred dyspepsia” oc- 
curred at the London Zodélogical Gardens 
last year. A fine specimen of the elephant 
tortoise was shipped to England, reach- 
ing its destination in October just as the 
chilly weather was beginning. On its 
journey the tortoise seems to have regaled 
itself to a considerable extent on the 
straw in which it was packed. Almost as 
soon as it arrived the tortoise passed into 
a state of hibernation. The following 
April the creature took a short walk 
round on a sunny day but its activities 
were short lived. Quite soon the tortoise 
became desperately ill with stomach 
trouble and it was not long before it 
died. A post-mortem examination re 
vealed the fact that the animal had died 
from acute indigestion started by 
large amount of straw eaten on its jour- 
ney to England, During the winter sleep 
of the creature the disease seems to have 
been held in abeyance only to develop on 
fatal lines when the hibernation was at 
an end, 
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Retail Price OQ SHOES “W° 


ial Shoes Special Shoes 
Sper Workmanship $10.00 | pa ape Durable $6.00 
FOR MEN AND WOMEN 
THE STAMPED PRICE IS W. L. DOUGLAS PERSONAL GUARANTEE 
THAT THE SHOES ARE ALWAYS WORTH THE PRICE PAID FOR THEM 


They are the best known shoes in the 
world. Sold in 107 W.L.Douglas stores, 
direct from the factory to you at only 
one profit, which guarantees to you the 
best shoes that can be produced, at the 
lowest possible cost. W.L.Douglas name 
and the retail price are stamped on the 
bottom of all shoes before they leave 
the factory, which is your protection 
against unreasonable profits. 

















YOU CAN ALWAYS 
SAVE MONEY BY WEARING 
W. L.DOUGLAS SHOES 
SOLD DIRECT FROM FACTORY 
TO YOU AT ONE PROFIT 








W. L. Douglas shoes are absolutely the 
best shoe values for the money in this 
country. They are made of the best and 
finest leathers that money can buy. 
They combine quality, style, work- 
manship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders inthe fashion 
centers of America. The prices are the same everywhere; 
they cost no more in San Francisco than they do in New Y ork. 


W. L. Douglas shoes are made by the highest paid, 
skilled shoemakers, under the direction and supervision 
of experienced men, all working with an honest deter- 
! mination to make the best shoes for the price that 
money can buy. 


W.L .DOUCLAS SHOES 
Mm OFFER ABSOLUTE 
ING 


Cc wi 
QUALITIES FOR MEN 
5 WOMEN AND BOYS 


C A U T I oO N Insist upon having W. L. 

Douglas shoes. The name 
i} and price is plainly stamped on the sole. Be careful 
to see that it has not been changed or mutilated. 


Wo Qrugle 


President 
W. L. Bougias Shoe Co., 
163 Spark St., Brockton, Mass. 


| W.L. Douglas shoes are for sale by over 

shoe dealers besides our own stores. 
If your local dealer cannot supply pase 
take no other make. Order direct from 
the factory. Send for booklet telling how 
to order shoes by mail, postage free. 
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Scientific American Cyclopedia nulas--Con 
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Science—Handy Man's Workshop and Laboratory 
Send for Booklet 
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Brae Aderte Ring (Has Of and bore yen Comentreas 











It is your Guarantee of 
Value and Satisfaction 


« ” . : 
B.V. D.”? Underwear developed an entirely new prin- 


ciple which completely revolutionized summer underwear. 


The foundations of the world-wide popularity of “B.V. D.” 
Underwear are value and satisfaction. 


| The “B.V. D.” ideal of service is expressed in the durable 
fabric, made in our cotton mills, and in every successive 
stage of manufacture —the result: proper-fitting, comfort- 


giving, long-wearing Underwear—“B.V. D.” 
Quality Ever Maintained 


The B.V. D. Company 
New York 


} 
“B.V. D." Coat Cut Under 


shirts and Knee 
Drawers, goc the garment 


“B.V. D."" Sleeveless Closed Crotch 
Union Suits (Pat. U. S. A.) Men's 
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Progress in Mechanical Engineering 
Technical Research in Industries 
Survey of Mining and Metallurgy 
Science and National Progress 
Pure and Applied Science 
Transmissions of Powes 
Field of Electricity 
Multiple Telephony 
and Telegraphy 
Bacteriology 
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OR the man whose business or profession demands contempo- 

rary news of the daily discoveries and happenings in the sphere 

of science and industry the ScieNTIFIC AMERICAN has long been 
an indispensable source of accurate information of the hour. 


In the ScrenTIFIC AMERICAN WEEKLY you have the one great scien- 
tific newspaper which takes you behind factory doors and into the 
large laboratories, explaining in language easily understood the work- 
ings of scientist, engineer and manufacturer. And today—-when the 
nation’s stability awaits early solution of the many problems of eco- 
nomic adjustment, the scientist and his helpmates are bound to play 
an all-important role. 


In recognition of this need, and side by side with the weekly periodical, 
the SciENTIFIC AMERICAN MONTHLY is published; a 96-page journal 
which gives in full detail many important topics which, owing to limi- 
tation of space, can be referred to only briefly in the weekly; with 
hundreds of original contributions, the monthly journal also contains 
translations of significant articles appearing in the European jour- 
nals. For the special branches there are separate departments pre- 
pared each month by the American Society of Mechanical Engineers, 
the United States Bureau of Standards, the Nationa! Research 
Council, the United States Bureau of Forestry, and similar sources 
of authority. 


The news of current technical topics is the strict province of the 
SCIENTIFIC AMERICAN WEEKLY. On the other hand, the MonrHLy 
presents exhaustive treatment of the thousand and one events in pure 
and applied science—scientific research in the factories—production 
aids — applied chemistry — mechanical engineering — mining and 
metallurgy—agriculture—animal life—aeronautics—ete. 








Subscribing to the ScienTiIFic AMERICAN MONTHLY is insurance in 
keeping yourself well informed to the most minute detail in the com- 
bined achievements of engineer and producer, scientist and inventor. 
In view of the fact that the one periodical supplements the work 
of the other, the opportunity is offered below to subscribe to both 
periodicals at a special combination price—with two dollars saved. 





PECIAL OFFER. To the subscribers of the Scientiric American who are not 
S now receiving the Scientiric AMERICAN Monrtu ty, but who need the more com- 
plete descriptions and exhaustive treatment in this 96-page technica] journal, we offer 
the advantage of combining the two subscriptions at a reduced rate. Yearly subscrip- 
tion for the weekly Scientiric AMERIcCAN—52 issues—is $6. Scientiric AMERICAN 
MonrTu_y is $7; in combination the two subscriptions are offered to you for $11 per 
year. We will start your subscription for the Montuty from date to correspond with 
your subscription for the weekly, billing you pro rata on the year-combination of $11. 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 BROADWAY NEW YORK 

















The Seeing Lens—Photography’s Window of Science and Life 


HE seeing lens! Can care enough be given to its 

making? How perfectly can it be fashioned? How 
widely-reaching can its use be made? No less than nearly 
seventy years of optical research have been given by Bausch 
& Lomb to the solution of these problems, 
Natural it was, then, that we became a pioneer agency in 
the developmentand popularizing of photography in America, 
for until our first lenses were produced, most of those in use 
were of European manufacture and very expensive. That 
most significant contribution to modern photography better- 
ment, the Anastigmat Lens, was also introduced to this 
country from our workshops. Today the very basic raw 
materials employed in the construction of Bausch & Lomb 
lenses are by ourselves controlled: and our glass problems 
tully co-ordinated with the proulems of lens and instrument. 


So are produced the lenses of Bausch & Lomb —lenses 
which today are numbered by the million; lenses which 
are used in home, in studio, in laboratory, in engraving 
plant, in God’s wide outdoors; lenses which include those 
for inexpensive vest-pocket as for delicate aerial cameras or 
the most elaborate professional equipment; lenses, in fact, 
which cover the field of all photography and reflect the 
world of happening in its mighty scope. 

» « «+ + « May we say, we hope without undue pride, 
that the Bausch & Lomb name represents a tireless and 
unceasing effort to achieve lenses which are truly worthy 
—an effort which has been generally reflected in the appre- 
ciation of millions who find benefit or pleasure through 
their use? 


BAUSCH & LOMB OPTICAL COMPANY... . ROCHESTER, N. Y. 


Makers of Eyeglass and Spectacle Lenses, Photographic Lenses, Microscopes, Balopticons, 
Binoculars and other Optical Instruments 
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